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6RLOV�DUH�WKH�IRXQGDWLRQ�RI�WKH�IRUHVWHG
HFRV\VWHP���/DUJH�VFDOH�ODQG�PDQDJHPHQW
DFWLYLWLHV�KDYH�WKH�SRWHQWLDO�WR�UHGXFH�VRLO
TXDOLW\�RU�UHPRYH�SURGXFWLYH�VRLOV
FRPSOHWHO\�WKURXJK�VXUIDFH�HURVLRQ�RU
SK\VLFDO�DOWHUDWLRQ�RI�WKH�ODQGVFDSH�
$GGLWLRQDOO\��VRLO�VXUIDFH�HURVLRQ�DQG
ODQGVOLGLQJ��PDVV�ZDVWLQJ��FDXVHV
VHGLPHQWDWLRQ��ZKLFK�DIIHFWV�RWKHU�SDUWV�RI
WKH�HFRV\VWHP��VXFK�DV�ZDWHU�TXDOLW\�DQG
ILVK�KDELWDW�

7KLV�VHFWLRQ�HYDOXDWHV�HIIHFWV�RQ�VRLOV�DQG
JHRPRUSKRORJ\�DW�D�3URMHFW�$UHD�OHYHO�DQG
DW�D�ZDWHUVKHG�OHYHO��ZKHUH�SRVVLEOH�
$QDO\VLV�DW�WKLV�OHYHO�QHFHVVLWDWHV�JURXSLQJ
VRLOV�DQG�WKH�HIIHFWV�RI�WKH�SURSRVHG�DFWLRQV
DQG�DOWHUQDWLYHV�RQ�VRLOV���6LWH�VSHFLILF
VWXGLHV�DQG�SODQV�DUH�GRQH�ZKHQ�VSHFLILF
WLPEHU�KDUYHVW�DFWLYLWLHV�DUH�SODQQHG�
7LPEHU�KDUYHVW�SODQV��7+3V���UHTXLUHG�E\
WKH�&')��PXVW�DGGUHVV�VRLO�VXUIDFH�HURVLRQ
DQG�PDVV�ZDVWLQJ�FRQFHUQV�LQ�GHWDLO�

7KH�IROORZLQJ�VHFWLRQV�GLVFXVV�VRLOV��WKH
IDFWRUV�UHVSRQVLEOH�IRU�WKHLU�IRUPDWLRQ��DQG
WKH�JHRPRUSKLF�SURFHVVHV�ZKLFK�FDQ�DIIHFW
WKHP��RU�WKURXJK�ZKLFK�HIIHFWV�RQ�VRLOV
DIIHFW�ZDWHU�TXDOLW\�DQG�ILVK�KDELWDW�
)LQDOO\��WKLV�VHFWLRQ�GLVFXVVHV�WKH�ZD\�HDFK
DOWHUQDWLYH�DIIHFWV�WKHVH�JHRPRUSKLF
SURFHVVHV��ZKLFK�LQ�WXUQ�DIIHFW�VRLO��ILVK
KDELWDW��ZDWHU�TXDOLW\��DQG�WR�D�OHVVHU
H[WHQW��ZLOGOLIH�KDELWDW���&KDQQHO
PRUSKRORJ\��ZKLFK�LV�DQ�LPSRUWDQW
FRPSRQHQW�RI�ILVK�KDELWDW��LV�DOVR�GLVFXVVHG�

������ �$IIHFWHG�(QYLURQPHQW

�������� �*HRPRUSKLF�6HWWLQJ

7KH�3$/&2�3URMHFW�$UHD�OLHV�LQ�DQ�DUHD�RI
LQWHQVH�WHFWRQLF�DFWLYLW\��WKH�0HQGRFLQR
7ULSOH�-XQFWLRQ��07-����0XFK�RI�WKH�DUHDªV

JHRORJ\�LV�VKDSHG�E\�WKH�IRUFHV�RI�FROOLGLQJ
SODWHV��VHH�6HFWLRQ������*HRORJ\�DQG�0LQHUDO
5HVRXUFHV����7KH�DUHD�LV�UDSLGO\�XSOLIWLQJ�
GXH�WR�LWV�SUR[LPLW\�WR�WKH�07-���8SOLIW�KDV
EHHQ�HVWLPDWHG�WR�EH�XS�WR������LQ�\U�DORQJ
WKH�FRDVW��0F/DXJOLQ�HW�DO����������ZKLOH
UHJLRQDOO\�LW�DYHUDJHV�EHWZHHQ������DQG
�����LQ�\U�

7KLV�SURYLQFH�LV�GRPLQDWHG�JHRORJLFDOO\�E\
WKH�)UDQFLVFDQ�FRPSOH[��VHH�)LJXUH�������
ZKLFK�LV�LQ�SDUW�UHVSRQVLEOH�IRU�WKH
JHRPRUSKLF�LPSULQW�RI�WKH�UHJLRQ���%HFDXVH
PXFK�RI�WKH�)UDQFLVFDQ�FRPSOH[�FRQVLVWV�RI
IUDFWXUHG��LQFRPSHWHQW�URFN��WKH�ODQGVFDSH
LQFOXGHV�DUHDV�RI�KXPPRFN\��UROOLQJ�WHUUDLQ
ZLWK�DQ�RDN�ZRRGODQG�DQG�SDUWO\�JUDVV\
YHJHWDWLRQ�FRYHU��ZKLFK�DUH�IRUPHG�GXH�WR
PDVV�PRYHPHQW�RI�KLOOVORSHV���7KH�PRUH
UHVLVWDQW�URFNV�IRUP�VWHHSHU��PRUH�VKDUSO\
GHILQHG�VORSHV��ZKLFK�WHQG�WR�EH�KHDYLO\
IRUHVWHG�

:LWKLQ�WKH�3URMHFW�$UHD��VLJQLILFDQW
SRUWLRQV�DUH�XQGHUODLQ�E\�\RXQJHU
VHGLPHQWDU\�URFNV���7KHVH�LQFOXGH�ZHDNO\
FRQVROLGDWHG�VDQGVWRQH��DQG�VLOWVWRQHV�RI
WKH�:LOGFDW�*URXS�DQG�WKH�+RRNWRQ
)RUPDWLRQ���7KHVH�URFNV�WHQG�WR�ZHDWKHU
LQWR�GHHSO\�GLVVHFWHG�WHUUDLQ�ZLWK�VPDOO
VWHHS�WULEXWDULHV���7KH�<DJHU�)RUPDWLRQ
DOVR�XQGHUOLHV�PXFK�RI�WKH�DUHD���7KH�<DJHU
)RUPDWLRQ�IRUPV�EURDGO\�FRQYH[�VORSHV
ZKLFK�DUH�WKH�UHVXOW�RI�GHEULV�VOLGHV�DQG
GHEULV�IORZV�

7KH�FRPELQDWLRQ�RI�KLJK�UDLQIDOO��UDSLG
XSOLIW��DQG�KLJKO\�IUDFWXUHG�URFN�SURGXFHV
RQH�RI�WKH�KLJKHVW�VHGLPHQW�\LHOGV�RQ�WKH
FRQWLQHQW��H[FOXGLQJ�WKH�HIIHFWV�RI�ODQG
PDQDJHPHQW���5HFHQW�LQYHVWLJDWLRQV
LQGLFDWH�WKDW�KHDYLO\�PDQDJHG�SRUWLRQV�RI
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WKH�DUHD�PD\�KDYH�DV�PXFK�DV�������
WRQV�PL��\U��ZKLFK�ZRXOG�EH�RQH�RI�WKH
KLJKHVW�VHGLPHQW�\LHOGV�LQ�WKH�ZRUOG
�3DFLILF�:DWHUVKHG�$VVRFLDWHV��XQSXEOLVKHG
UHSRUW����������,W�LV�UHFRJQL]HG�WKDW�ODQG�DQG
ZDWHU�PDQDJHPHQW�PD\�LQFUHDVH�WKH�UDWH�RI
JHRPRUSKLF�SURFHVVHV�VXFK�DV�VXUIDFH
HURVLRQ�DQG�PDVV�ZDVWLQJ��%HVW�HW�DO��
������

�������� �6RLOV�RI�WKH�3$/&2�3URMHFW�$UHD

6RLO�'HYHORSPHQW�)DFWRUV
6RLOV�DUH�FRQWLQXRXVO\�HYROYLQJ�LQ�UHVSRQVH
WR�WKH�YDULRXV�IDFWRUV�WKDW�IRUP�WKHP�
LQFOXGLQJ�SDUHQW�PDWHULDO��WRSRJUDSK\�
FOLPDWH��YHJHWDWLRQ��DQG�WLPH���$�QDWLRQDO
FRRSHUDWLYH�VRLO�VXUYH\�RI�+XPEROGW�&RXQW\
KDV�QRW�EHHQ�FRPSOHWHG���+RZHYHU��WKH�&')
6RLO�DQG�9HJHWDWLRQ�6XUYH\�KDV�GHYHORSHG
VRLO�YHJHWDWLRQ�DVVRFLDWLRQ�PDSV�EDVHG�RQ
DHULDO�SKRWRJUDSKV�DQG�JURXQG�WUXWKLQJ�
7KHUH�DUH�ZLGH�UDQJHV�LQ�WKH�FKDUDFWHULVWLFV
RI�GHVLJQDWHG�VRLO�W\SHV�RQ�WKHVH�PDSV���7KH
UHODWLRQVKLS�RI�YHJHWDWLRQ�WR�VRLO�LV
SUHVHQWHG�LQ�WKH�YDULRXV�PDSV�PDGH�E\�WKH
&')��������

62,/�7<3(6�2)�7+(�352-(&7�$5($

7KH�3URMHFW�$UHD�LV�XQGHUODLQ�PRVWO\�E\�WKH
/DUDEHH��+XJR��+HO\��$WZHOO��DQG
0HOERXUQH�VRLO�VHULHV��&')����������6PDOO
DUHDV�RI�RWKHU�VRLO�W\SHV�DUH�DOVR�SUHVHQW�
7KHVH�VHULHV�DUH�GLYLGHG�LQWR�PDQ\�VHSDUDWH
XQLWV��RU�SKDVHV��EDVHG�RQ�VORSH�
SHUPHDELOLW\��DQG�URFN�FRQWHQW���)RU�WKLV
DQDO\VLV��VRLOV�DUH�SUHVHQWHG�E\�VHULHV�

/DUDEHH�VRLOV�DUH�JUD\�EURZQ�DW�WKH�VXUIDFH�
VWURQJ�EURZQ�LQ�WKH�VXEVXUIDFH��UDQJH�IURP
���WR����LQFKHV�GHHS��DQG�UDQJH�LQ�WH[WXUH
IURP�ORDP�WR�D�FOD\�ORDP���7KH\�DUH
GHYHORSHG�RQ�VRIW�VHGLPHQWDU\�URFNV�RQ
KLOO\�WR�YHU\�VWHHS�WHUUDLQ�DQG�DUH�UDWHG
PRGHUDWHO\�HURGLEOH���/DUDEHH�VRLOV�DUH
ZLGHVSUHDG�WKURXJKRXW�WKH�3URMHFW�$UHD�
RFFXUULQJ�LQ�WKH�<DJHU�&UHHN��9DQ�'X]HQ�
(HO��%HDU��DQG�0DWWROH�ZDWHUVKHGV�

+XJR�VRLOV�DUH�JUD\�EURZQ�DW�WKH�VXUIDFH�
SDOH�EURZQ�DW�WKH�VXEVXUIDFH��DQG�DUH����WR
���LQFKHV�GHHS���7KH\�UDQJH�LQ�WH[WXUH�IURP
ORDP�WR�FOD\�ORDP��DQG�DUH�GHULYHG�IURP
VDQGVWRQH�DQG�VKDOH�LQ�KLOO\�WR�YHU\�VWHHS
WHUUDLQ���6XUIDFH�HURVLRQ�KD]DUG�LV�PRGHUDWH
WR�KLJK��8QLYHUVLW\�RI�&DOLIRUQLD��������
+XJR�VRLOV�DUH�IRXQG�ODUJHO\�LQ�WKH�(ON
5LYHU��ORZHU�)UHVKZDWHU��9DQ�'X]HQ��DQG
(HO�5LYHU�ZDWHUVKHGV�

+HO\�VRLOV�DUH�GDUN�JUD\LVK�EURZQ�DW�WKH
VXUIDFH��EURZQ�LQ�WKH�VXEVXUIDFH��DQG�UDQJH
IURP����WR����LQFKHV�GHHS���7KH\�DUH
FODVVLILHG�DV�ILQH�VDQG\�ORDP�WR�VDQG\�ORDP
DQG�DUH�GHYHORSHG�RQ�VRIW�VHGLPHQWDU\�URFN�
6XUIDFH�HURVLRQ�KD]DUG�LV�KLJK�WR�YHU\�KLJK
�8QLYHUVLW\�RI�&DOLIRUQLD����������+HO\�VRLOV
DUH�IRXQG�PRVWO\�LQ�WKH�(HO�DQG�9DQ�'X]HQ
5LYHU�ZDWHUVKHGV�

0HOERXUQH�VRLOV�DUH�EURZQ�DW�WKH�VXUIDFH�
GDUN�EURZQ�LQ�WKH�VXEVXUIDFH�����WR���
LQFKHV�GHHS��DQG�DUH�FODVVLILHG�DV�ORDP�WR
FOD\�ORDP���7KH\�DUH�GHULYHG�IURP�VDQGVWRQH
DQG�VKDOH�RQ�KLOO\�WR�YHU\�VWHHS�WHUUDLQ�
6XUIDFH�HURVLRQ�KD]DUG�LV�PRGHUDWH�RQ�VORSHV
OHVV�WKDQ����SHUFHQW��8QLYHUVLW\�RI
&DOLIRUQLD����������0RVW�RI�WKH�0HOERXUQH
VRLOV�LQ�WKH�3URMHFW�$UHD�DUH�ORFDWHG�LQ�WKH
(HO�5LYHU�ZDWHUVKHG�

:KLOH�OHVV�FRPPRQ�LQ�DUHDO�H[WHQW��$WZHOO
VRLOV�DUH�LPSRUWDQW�EHFDXVH�WKH\�DUH
H[WUHPHO\�HURGLEOH��8QLYHUVLW\�RI�&DOLIRUQLD�
��������7KH\�DUH�GHULYHG�IURP�JUD\ZDFNH
VDQGVWRQH�DQG�DOVR�IURP�IDXOW�JRXJH��L�H��
KLJKO\�IUDJPHQWHG�URFN�DVVRFLDWHG�ZLWK
VKHDU�]RQHV����7KH\�DUH�IRXQG�SULPDULO\�LQ
WKH�)UHVKZDWHU�K\GURORJLF�XQLW��+8��DQG�WKH
%HDU�5LYHU�+8�

6RLO�7\SHV�E\�+\GURORJLF�8QLW

7KH�IROORZLQJ�VHFWLRQV�GLVFXVV�WKH�GRPLQDQW
VRLO�W\SHV�IRU�HDFK�+8�ZLWKLQ�WKH�:$$V�
7KH�SURSRUWLRQV�GHVFULEHG�LQFOXGH�RQO\�WKH
VRLOV�RQ�3$/&2�ODQGV�
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0DG�5LYHU�:$$
7KLV�DUHD�LV�GRPLQDWHG�E\�WKH�+XJR�VRLOV���$V
D�ZKROH��WKH�:$$�FRQWDLQV�DSSUR[LPDWHO\
���SHUFHQW�+XJR�VRLOV��QLQH�SHUFHQW�/DUDEHH
VRLOV��VL[�SHUFHQW�$WZHOO��IRXU�SHUFHQW
%RRPHU��DQG�OHVV�WKDQ�WKUHH�SHUFHQW�RI
YDULRXV�RWKHU�VRLO�W\SHV���,Q�WKH�,DTXD�%XWWHV
+8�WKH�PDLQ�VRLO�W\SHV�DUH�+XJR��DW
���SHUFHQW��DQG�%RRPHU�DW����SHUFHQW���7KH
%XWOHU�9DOOH\�+8�LV�VRPHZKDW�GLIIHUHQW�
FRQWDLQLQJ�OHVV�WKDQ�RQH�SHUFHQW�%RRPHU
VRLOV��EXW�����SHUFHQW�$WZHOO�����SHUFHQW
/DUDEHH��DQG�HLJKW�SHUFHQW�0HOERXUQH�VRLOV�
%HFDXVH�RI�WKH�SURSRUWLRQ�RI�PRGHUDWH�WR
KLJKO\�HURGLEOH�VRLOV�LQ�WKLV�:$$��LW�VKRXOG
EH�FRQVLGHUHG�VHQVLWLYH�WR�GLVWXUEDQFHV�

+XPEROGW�%D\�:$$
7KH�-DFRE\�&UHHN�ZDWHUVKHG�FRQWDLQV�DERXW
���SHUFHQW�+XJR�DQG����SHUFHQW�0HOERXUQH
VRLOV���)UHVKZDWHU�&UHHN�FRQWDLQV�WKH�KLJKHVW
SHUFHQWDJH�RI�$WZHOO�VRLOV�LQ�WKH�3URMHFW
$UHD�����SHUFHQW��LQGLFDWLQJ�D�KLJK�SRWHQWLDO
IRU�VXUIDFH�HURVLRQ���0RVW�RI�WKH�UHPDLQLQJ
VRLOV�LQ�WKH�ZDWHUVKHG�DUH�+XJR�DQG
/DUDEHH��ZLWK�VPDOO�DPRXQWV�RI�-RVHSKLQH
DQG�0HOERXUQH���7KH�(ON�5LYHU�ZDWHUVKHG
FRQWDLQV�PRVWO\�/DUDEHH�����SHUFHQW��DQG
+XJR�����SHUFHQW���LQGLFDWLQJ�PRGHUDWH
VXUIDFH�HURVLRQ�KD]DUG���7KH�6DOPRQ�&UHHN
GUDLQDJH�FRQWDLQV�PRVWO\�/DUDEHH�VRLOV��ZLWK
���SHUFHQW�+XJR�VRLOV�DQG�D�PLQRU�DPRXQW�RI
0HOERXUQH�VRLOV�

<DJHU�&UHHN�:$$
$OO�WKH�K\GURORJLF�XQLWV�LQ�WKH�<DJHU�:$$
DUH�YHU\�VLPLODU��FRQWDLQLQJ�DOPRVW
H[FOXVLYHO\�+XJR�VRLOV���7KH�1RUWK�)RUN
<DJHU�+8�FRQWDLQV�D�PLQRU�DPRXQW�RI�$WZHOO
VRLOV�

9DQ�'X]HQ�:$$
6RLOV�DUH�VRPHZKDW�PRUH�GLYHUVH�LQ�WKH�9DQ
'X]HQ�:$$���7KHUH�DUH�DERXW�HLJKW�SHUFHQW
+HO\�VRLOV��ZKLFK�DUH�KLJKO\�HURGLEOH��DQG
RFFXU�PRVWO\�LQ�WKH�+HO\�&UHHN�SODQQLQJ
ZDWHUVKHG���������������7KH�UHPDLQLQJ�VRLOV
FRQVLVW�RI����SHUFHQW�+XJR�����SHUFHQW

/DUDEHH��DQG����SHUFHQW�/DUDEHH�JUDYHO�
ZKLFK�LV�D�FRDUVHU�YDULDQW�RI�WKH�/DUDEHH
VHULHV�

(HO�:$$
7KH�(HO�:$$�FRQWDLQV�WKH�KLJKHVW�GLYHUVLW\
RI�VRLOV�RI�DOO�:$$V���7KH�(HO�'HOWD�+8
FRQVLVWV�RI����SHUFHQW�+HO\�VRLOV�����SHUFHQW
+XJR�VRLO�����SHUFHQW�/DUDEHH�VRLO��DQG
ILYH�SHUFHQW�0HOERXUQH�VRLO���7KHUH�DUH�PLQRU
DPRXQWV�RI�ERWWRPODQGV��IORRGSODLQ�GHSRVLWV�
DQG�7RQLQL�DQG�$WZHOO�VRLOV���7KH�/RZHU�(HO
+8�FRQWDLQV�PRVWO\�+XJR�DQG�/DUDEHH�VRLOV�
7KH�*LDQWV�$YHQXH�+8�LV�FRPSRVHG�DOPRVW
H[FOXVLYHO\�RI�+XJR�VRLOV��ZKLOH�WKH�6HTXRLD
FRQWDLQV�RQO\����SHUFHQW�+XJR�DQG
���SHUFHQW�/DUDEHH�

%HDU�0DWWROH�:$$
7KH�8SSHU�1RUWK�)RUN�0DWWROH�ZDWHUVKHG
FRQWDLQV�D�YDULHW\�RI�VRLOV���QLQH�SHUFHQW
:LOGHU�VRLOV�����SHUFHQW�/DXJKOLQ�VRLOV�
IRXU�SHUFHQW�.QHHODQG�VRLOV��DQG�RQH�SHUFHQW
$WZHOO�VRLOV��ZLWK�WKH�UHPDLQGHU�FRPSRVHG
PRVWO\�RI�+XJR�VRLOV���7KH�1RUWK�)RUN
0DWWROH�ZDWHUVKHG�KDV�D�VLPLODU�GLVWULEXWLRQ�
EXW�FRQWDLQV�D�KLJKHU�SHUFHQW�RI�+XJR�VRLOV�
DQG�OHVV�RI�WKH�/DXJKOLQ�VRLOV���7KH�0DWWROH
'HOWD�+8�FRQWDLQV�DERXW����SHUFHQW�+XJR�
QLQH�SHUFHQW�.QHHODQG��DQG�VL[�SHUFHQW
ERWWRPODQGV��ULYHU�VHGLPHQWV����7KH�%HDU
5LYHU�ZDWHUVKHG�FRQWDLQV����SHUFHQW�+XJR
VRLOV��VHYHQ�SHUFHQW�:LOGHU�VRLOV��DQG
���SHUFHQW�.QHHODQG�VRLOV�

�������� �*HRPRUSKRORJ\

7KLV�VHFWLRQ�FKDUDFWHUL]HV�DUHDV�E\�WKHLU
VXVFHSWLELOLW\�WR�VXUIDFH�HURVLRQ�DQG�PDVV
ZDVWLQJ���*HQHUDO�JHRPRUSKLF�IHDWXUHV�DUH
GLVFXVVHG�E\�:$$��DOWKRXJK�VRPH�K\GURORJLF
XQLWV�ZLWKLQ�WKH�:$$V�DUH�SUHVHQWHG�LQ
PRUH�GHWDLO���:KHUH�DYDLODEOH��ZDWHUVKHG�
VSHFLILF�LQIRUPDWLRQ�RQ�JHRPRUSKLF�SURFHVVHV
LV�SUHVHQWHG�

,Q�WKH�6<3��D�VRLO�HURVLRQ�KD]DUG�UDWLQJ
�(+5��KDV�EHHQ�FDOFXODWHG�IRU�HDFK�VRLO�XVLQJ
WKH�6WDWH�RI�&DOLIRUQLD�%RDUG�RI�)RUHVWU\
7HFKQLFDO�5XOH�$GGHQGXP�1XPEHU��



C:\PALCO_PDF\12121-6.DOC • 10/3/98 3.6-4

�3$/&2��������$SSHQGL[�'����7KLV�PHWKRG
XVHV�D�UDQNLQJ�V\VWHP�RI�VRLO�SDUDPHWHUV
UHODWHG�WR�VXUIDFH�HURVLRQ�WR�FDOFXODWH�DQ
RYHUDOO�QXPHULFDO�UDWLQJ��ZKLFK�LV�WKHQ
FODVVLILHG�DV�ORZ��PRGHUDWH��KLJK��DQG
H[WUHPH�VXUIDFH�HURVLRQ�KD]DUG��7KH
UHVROXWLRQ�RI�6<3�GDWD��VL[�DFUHV��PD\�DOVR
GHFUHDVH�WKH�UHOLDELOLW\�RI�WKH�(+5�
+RZHYHU��LW�LV�WKH�EHVW�DYDLODEOH�LQIRUPDWLRQ
RQ�3$/&2�ODQGV���7KH�(+5�DFURVV�WKH
3URMHFW�$UHD�LV�VKRZQ�LQ�)LJXUH�������

0DVV�ZDVWLQJ�LQ�LWV�YDULRXV�IRUPV�LV�FRPPRQ
LQ�WKH�3URMHFW�$UHD���7KH�&DOLIRUQLD�'LYLVLRQ
RI�0LQHV�DQG�*HRORJ\��&'0*��KDV�PDSSHG
JHRPRUSKLF�IHDWXUHV�UHODWHG�WR�PDVV�ZDVWLQJ
IRU�PDQ\�RI�WKH�ZDWHUVKHGV�LQ�WKH�3URMHFW
$UHD���6L[�PDMRU�ODQGVOLGH�FDWHJRULHV�DUH
GHSLFWHG�DQG�GHVFULEHG�LQ�)LJXUH�������
6SHFLILF�SURFHVVHV�DIIHFWLQJ�ODQGVOLGHV�DUH
GLVFXVVHG�LQ�6HFWLRQ�����������$�FRPSRVLWH
PDS�RI�WKH�&'0*�JHRPRUSKLF�IHDWXUHV�PDSV
LV�VKRZQ�LQ�)LJXUH���������6L[WHHQ�RI�WKH���
TXDGUDQJOHV�WKDW�FRYHU�WKH�3URMHFW�$UHD�KDYH
EHHQ�FRPSOHWHG�����SHUFHQW�RI�3$/&2�ODQGV
KDYH�QRW�EHHQ�PDSSHG�

,Q�JHQHUDO��WKH�XQPDSSHG�DUHDV�ZRXOG�EH
VLPLODU�WR�WKH�UHPDLQGHU�RI�3$/&2�ODQGV
WKDW�DUH�PDSSHG�ZLWK�VLWH�VSHFLILF�YDULDWLRQV
UHIOHFWLQJ�ORFDO�OLWKRORJ\��VWUXFWXUH��DQG
VORSH���$V�D�PHDQV�WR�HVWLPDWH�WKH�SRWHQWLDO
IRU�RFFXUUHQFH�LQ�WKHVH�XQPDSSHG�DUHDV�
JHRPRUSKLF�IHDWXUHV�ZHUH�H[WUDSRODWHG�EDVHG
RQ�JHRORJ\�DQG�VORSH���7KLV�H[WUDSRODWLRQ�LV
QRW�D�JHRORJLF�PDS��UDWKHU�LW�SURYLGHV�D
JHQHUDO�HVWLPDWH�RI�SRWHQWLDO�IHDWXUHV�LQ�WKH
XQPDSSHG�DUHDV���$FWXDO�ORFDWLRQV�DQG
GLVWULEXWLRQV�RI�JHRPRUSKLF�IHDWXUHV�FDQ�RQO\
EH�GHWHUPLQHG�E\�PDSSLQJ���6XFK�PDSSLQJ�
E\�D�VWDWH�FHUWLILHG�JHRORJLVW��ZRXOG�RFFXU
XQGHU�WKH�SURYLVLRQV�RI�WKH�SURSRVHG�DFWLRQ�
7DEOH�������VKRZV�WKH�DFUHDJH�RI�JHRPRUSKLF
IHDWXUHV�E\�:$$�

0DG�5LYHU�:$$
7KH�0DG�5LYHU�ZDWHUVKHG�LV�GRPLQDWHG�E\
WKH�ORQJ�FHQWUDO�YDOOH\�LQ�ZKLFK�WKH
PDLQVWHP�IORZV���$�ODUJH�QXPEHU�RI�VKRUW
WULEXWDULHV�HPDQDWH�IURP�WKH�VWHHSO\�VORSLQJ

YDOOH\�VLGHVORSHV���5HOLHI�LV�EHWZHHQ�VHD�OHYHO
DQG�������IHHW���7KH�+8V�LQ�ZKLFK�3$/&2
ODQGV�DUH�ORFDWHG�LQFOXGH�%XWOHU�9DOOH\�DQG
,DTXD�%XWWHV���7KH�%XWOHU�9DOOH\�+8�KDV
JHRPRUSKLF�IHDWXUHV�FRQVLVWLQJ�RI����SHUFHQW
GHEULV�VOLGH�VORSHV�DPSKLWKHDWHUV�DQG
QLQH�SHUFHQW�HDUWK�IORZV���7KH�,DTXD�%XWWHV
+8�FRQWDLQV�QHDUO\�LGHQWLFDO�SURSRUWLRQV�RI
PDVV�ZDVWLQJ�IHDWXUHV�

7KH�HURVLRQ�KD]DUG�LQ�WKLV�DUHD�LV�VLPLODU�WR
WKDW�RI�RWKHU�ZDWHUVKHGV���7KH�%XWOHU�9DOOH\
+8�LV�SHUKDSV�WKH�PRVW�HURGLEOH�ZDWHUVKHG
LQ�WKH�3URMHFW�$UHD��ZLWK�DOPRVW
HLJKW�SHUFHQW�LQ�WKH�KLJK�FDWHJRU\�DQG
DERXW����SHUFHQW�LQ�WKH�PRGHUDWH�HURVLRQ
FDWHJRU\���:LWKLQ�3$/&2�SURSHUW\��WKH
HURVLRQ�KD]DUG�LV�KLJK��DERXW����SHUFHQW�
���SHUFHQW�RI�3$/&2�ODQG�LV�LQ�WKH
PRGHUDWH�HURVLRQ�KD]DUG�FDWHJRU\���7KH
,DTXD�%XWWHV�ZDWHUVKHG�LV�DOVR�KLJKO\
HURGLEOH��ZLWK�ILYH�SHUFHQW�KLJK�HURVLRQ
KD]DUG��DQG����SHUFHQW�PRGHUDWH�KD]DUG�
3$/&2�ODQGV�DUH�QRWDEO\�PRUH�HURGLEOH
WKDQ�WKH�EDVLQ�DYHUDJH��FRQWDLQLQJ�DERXW
���SHUFHQW�KLJK�HURVLRQ�KD]DUG�DQG
���SHUFHQW�PRGHUDWH�HURVLRQ�KD]DUG�

+XPEROGW�%D\�:$$
7KLV�:$$�HQFRPSDVVHV�IRXU�ULYHU�V\VWHPV
DQG�LV�QRW�EDVHG�RQ�K\GURORJLFDOO\�OLQNHG
XQLWV���+RZHYHU��DOO�RI�WKHVH�ULYHUV�GUDLQ
LQWR�+XPEROGW�%D\�

-DFRE\�&UHHN�DQG�)UHVKZDWHU�&UHHN�
ORFDWHG�LQ�WKH�QRUWKHUQ�KDOI�RI�WKH�:$$��DUH
VLPLODU�LQ�VL]H�DQG�JHRPRUSKLF�FKDUDFWHU�
7KH\�KDYH�LQFLVHG�GHHSO\�LQWR�ZHDNO\
FRQVROLGDWHG�URFNV�LQ�UHODWLYHO\�ORZ�O\LQJ
WHUUDLQ���3URQRXQFHG�GLVVHFWLRQ�SDWWHUQV
KDYH�UHVXOWHG��OHDYLQJ�VKRUW�EXW�VWHHS
YDOOH\�VLGHZDOOV�LQ�WKH�PDLQVWHP�ULYHUV�DQG
WKHLU�WULEXWDULHV���7ULEXWDULHV�KDYH�IRUPHG
DV�D�UHVXOW�RI�SURJUHVVLYH��ORQJ�WHUP
KLOOVORSH�IDLOXUH���/DQGVOLGH�VFDUS�IDFHV�DQG
VWHHS�VWUHDPEDQNV�DSSHDU�WR�SHUVLVW
WKURXJK�VKDOORZ�GHEULV�VOLGHV���2QO\
WZR�SHUFHQW�RI�-DFRE\�&UHHNªV�ZDWHUVKHG�LV
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Table 3.6-1.  Geomorphic Features on PALCO Lands by Hydrologic Unit

Geomorphic Feature (Acres) 2/

Hydrologic Unit DA DF DG DS EF IG TR Grand Total
Bear River 5929.6 6.1 454.2 505.5 59.8 789.6 1002.8 8747.6
Eel Delta 2383.9 1.3 38.1 232.1 104.0 89.5 310.6 3159.4

Elk River1/ 3207.9 1.2 29.1 69.1 388.5 15.1 185.4 3896.3

Freshwater Creek1/ 1311.3 0.6 84.9 214.8 538.4 2.1 148.2 2300.3
Giants Ave. 2.1 0.0 13.3 1.6 0.0 2.0 122.6 141.6

Jacoby Creek1/ 46.0 0.0 0.0 0.5 1.1 0.1 1.6 49.3

Larabee Creek1/ 1898.8 0.4 371.3 80.1 0.0 234.9 908.6 3494.1

Lawrence Creek1/ 2278.4 2.9 278.6 255.6 388.9 207.0 611.8 4023.3
Lower Eel 7532.3 8.1 1081.9 782.5 85.7 1276.0 2579.2 13345.6

Lower Yager1/ 3620.1 4.3 176.6 109.9 278.2 171.3 0.0 892.9

Middle Yager1/ 522.7 1.0 69.9 25.3 31.2 65.0 188.4 903.4
NF Mattole River 1999.1 0.4 127.2 78.7 0.0 0.0 60.5 2266.0

North Yager1/ 512.7 0.5 35.7 28.6 64.9 32.4 0.0 674.7
Salmon Creek 677.4 0.0 0.0 3.0 7.2 0.0 18.9 706.4
Sequoia 1941.8 4.7 94.6 81.8 9.1 316.7 349.4 2797.9
Upper NF Mattole 3931.7 9.2 391.0 224.7 62.1 364.3 418.8 5401.7

Van Duzen WAA1/ 5258.9 5.0 267.5 217.1 225.3 352.3 1261.8 7587.9
Grand Total 43054.5 45.5 3513.8 2910.7 2244.3 3918.3 8168.8 60388.4

Geomorphic Features (Percent) on PALCO Lands 3/

HU DA DF DG DS EF IG TR Grand Total
Bear River 34.0% 0.0% 2.6% 2.9% 0.3% 4.5% 5.8% 50.2%
Eel Delta 23.9% 0.0% 0.4% 2.3% 1.0% 0.9% 3.1% 31.7%

Elk River1/ 16.6% 0.0% 0.2% 0.4% 2.0% 0.1% 1.0% 20.2%

Freshwater Creek1/ 9.4% 0.0% 0.6% 1.5% 3.9% 0.0% 1.1% 16.5%
Giants Ave. 0.3% 0.0% 9.4% 1.1% 0.0% 1.4% 86.6% 98.8%

Jacoby Creek1/ 14.1% 0.0% 0.0% 0.2% 0.3% 0.0% 0.5% 15.1%

Larabee Creek1/ 12.7% 0.0% 2.5% 0.5% 0.0% 1.6% 6.1% 23.4%

Lawrence Creek1/ 18.7% 0.0% 2.3% 2.1% 3.2% 1.7% 5.0% 33.1%
Lower Eel 20.8% 0.0% 3.0% 2.2% 0.2% 3.5% 7.1% 36.9%

Lower Yager1/ 38.0% 0.0% 1.9% 1.2% 2.9% 1.8% 0.0% 45.8%

Middle Yager1/ 20.2% 0.0% 2.7% 1.0% 1.2% 2.5% 7.3% 35.0%
NF Mattole River 38.7% 0.0% 2.5% 1.5% 0.0% 0.0% 1.2% 43.8%

North Yager1/ 6.0% 0.0% 0.4% 0.3% 0.8% 0.4% 0.0% 7.9%
Salmon Creek 21.4% 0.0% 0.0% 0.1% 0.2% 0.0% 0.6% 22.3%
Sequoia 16.9% 0.0% 0.8% 0.7% 0.1% 2.8% 3.0% 24.4%
Upper NF Mattole 43.9% 0.1% 4.4% 2.5% 0.7% 4.1% 4.7% 60.3%

Van Duzen WAA1/ 27.9% 0.0% 1.4% 1.2% 1.2% 1.9% 6.7% 40.2%

1/  Denotes watersheds where extrapolations from unmapped areas were added to existing planning watershed information.
2/  DA = Debris slide/slope/amphitheatre
     DF = Debris flow
     DG = Disrupted ground:  irregular ground surface caused by complex landsliding processes resulting in features
               that are indistinguishable or too small to delineate individually at this scale; also may include areas affected
               by downslope creep, expansive soils, and/or gully erosion.
     DS = Debris slide
     EF = Earth flow
     IG = Inner gorge
     TR = Translational/rotational slide
3/  Proportions of PALCO ownership within each HU are shown in Table 3.4-2.
Source:  Foster Wheeler Environmental Corporation, 1998
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RZQHG�E\�3$/&2��ZKHUHDV�PRVW�RI�WKH
KHDGZDWHUV�RI�)UHVKZDWHU�&UHHN�LV�XQGHU
3$/&2�RZQHUVKLS���7KH�(+5�RQ�3$/&2
ODQG�LQ�-DFRE\�&UHHN�LV�UHODWLYHO\�ORZ��ZLWK
���SHUFHQW�LQ�WKH�ORZ�FDWHJRU\��DQG
���SHUFHQW�LQ�WKH�PRGHUDWH�FDWHJRU\��VHH
)LJXUH����������:LWKLQ�)UHVKZDWHU�&UHHN�
WKH�(+5�LV�UHODWLYHO\�ORZ��ZLWK����SHUFHQW
RI�3$/&2�ODQGV�LQ�ORZ�(+5��DQG�RQO\
RQH�SHUFHQW�KLJK�RU�H[WUHPH�(+5���7KH
GRPLQDQW�JHRPRUSKLF�IHDWXUH�LQ�-DFRE\
&UHHN�LV�GHEULV�VOLGH�VORSH�DPSKLWKHDWHUV�
KHUHLQ�UHIHUUHG�WR�DV�GHEULV�VOLGH�VORSHV
����SHUFHQW���IROORZHG�E\
WUDQVODWLRQDO�URWDWLRQDO�VOLGHV
�QLQH�SHUFHQW����,Q�)UHVKZDWHU�&UHHN��WKH
SUHGRPLQDQW�IHDWXUH�LV�DOVR�GHEULV�VORSHV�
EXW�WKH�SURSRUWLRQ�LV�PXFK�OHVV��EHLQJ
���SHUFHQW���'UDLQDJH�GHQVLW\�IRU�-DFRE\
&UHHN�LV�RQO\�����PL�PL��ZKLOH�)UHVKZDWHU
&UHHN�KDV�D�YHU\�KLJK�GUDLQDJH�GHQVLW\�RI
�����PL�PL����'UDLQDJH�GHQVLW\�LV�DQ
LQGLFDWLRQ�RI�KRZ�FORVH�DQ\�SDUWLFXODU�VLWH
PLJKW�EH�WR�D�VWUHDP���7KH�KLJKHU�WKH
VWUHDP�GHQVLW\�WKH�PRUH�VWUHDPV�WKHUH�DUH
DQG�WKH�PRUH�OLNHO\�D�PDSSHG�ODQGVOLGH
PD\�EH�QHDU�D�VWUHDP�

7KH�RWKHU�WZR�ULYHU�ZDWHUVKHGV��WKH�(ON
5LYHU�DQG�6DOPRQ�&UHHN�ZDWHUVKHGV�DUH
DSSUR[LPDWHO\�WKH�VDPH�OHQJWK�DQG�KDYH
VLPLODU�RULHQWDWLRQ��VRXWKHDVW�QRUWKZHVW��
7KH\�KDYH�YHU\�GLIIHUHQW�GUDLQDJH
GHQVLWLHV��KRZHYHU��DW�����DQG�����PL�PL��
UHVSHFWLYHO\���7KH�XSSHUPRVW�SRUWLRQV�RI
ERWK�ZDWHUVKHGV�DUH�LQ�WKH�+HDGZDWHUV
)RUHVW���7KLV�DUHD�LV�UHODWLYHO\�JHQWOH�DQG�LV
QRW�GHHSO\�LQFLVHG���$V�D�UHVXOW��WKHUH�DUH
IHZ�PDVV�ZDVWLQJ�IHDWXUHV�LQ�WKH
+HDGZDWHUV�)RUHVW��ZLWK�WKH�H[FHSWLRQ�RI
VPDOO��ORFDOL]HG�VWUHDPEDQN�IDLOXUHV�

:LWKLQ�WKH�(ON�5LYHU�+8��3$/&2�DQG�(ON
5LYHU�7LPEHU�&RPSDQ\�RZQ�DOPRVW�DOO�RI
WKH�XSSHU�IRXU�SODQQLQJ�ZDWHUVKHGV���7KH
UHPDLQLQJ�������DFUHV�LQ�WKH�ORZHU�SODQQLQJ
ZDWHUVKHG�LV�RZQHG�E\�RWKHU�SULYDWH
ODQGRZQHUV���$PRQJ�WKH�WLPEHUODQGV��(+5
IRU�ERWK�ZDWHUVKHGV�LV�UHODWLYHO\�ORZ��ZLWK

���SHUFHQW�LQ�WKH�ORZ�KD]DUG�FDWHJRU\��DQG
���SHUFHQW�RI�PRGHUDWH�KD]DUG��VHH�)LJXUH
���������7KH�GRPLQDQW�JHRPRUSKLF�IHDWXUHV
LQ�WKH�(ON�5LYHU�GUDLQDJH�DUH�GHEULV�VOLGH
VORSHV�DQG�WUDQVODWLRQDO�URWDWLRQDO�VOLGHV�
ZKLOH�WKH�6DOPRQ�&UHHN�ZDWHUVKHG�LV
FRPSRVHG�DOPRVW�HQWLUHO\�RI�GHEULV�VOLGH
VORSHV�����SHUFHQW����:LWKLQ�+HDGZDWHUV
)RUHVW��(+5�LV�UHODWLYHO\�ORZ���7KH�DUHD
FRQVLVWV�PRVWO\�RI�WZR�SODQQLQJ�ZDWHUVKHGV�
���������DQG������������ZKLFK�DUH�LQ
GLIIHUHQW�+8V���&RPELQHG��WKH�WZR
ZDWHUVKHGV�KDYH�DERXW����SHUFHQW�ORZ
(+5��DQG�DERXW����SHUFHQW�PRGHUDWH�(+5�

<DJHU�&UHHN�:$$
,Q�JHQHUDO��WKH�<DJHU�&UHHN�:$$�LV�QRW�DV
GLVVHFWHG�DV�WKH�+XPEROGW�%D\�:$$���,WV
YDOOH\�VORSHV�DUH�EURDG�DQG�UHODWLYHO\
VPRRWK���,WV�ORZHU�VHFWLRQ�FRQWDLQV�D�QHDUO\
XQEURNHQ�VWULQJ�RI�GHEULV�VOLGHV�DQG�VKDOORZ
VOXPSV�DORQJ�WKH�LQQHU�JRUJH�RI�WKH
PDLQVWHP���7KHUH�DUH�UHODWLYHO\�IHZ
WULEXWDULHV���7KH�PDLQ�WULEXWDULHV�WKDW
PDNH�XS�WKH�+8V�LQ�WKH�DUHD�DUH�/DZUHQFH
&UHHN��WKH�1RUWK�)RUN��DQG�WKH�6RXWK�)RUN�

/DZUHQFH�&UHHN�ZDV�HVWLPDWHG�WR�KDYH
���SHUFHQW�ORZ�(+5���7KH�GRPLQDQW
JHRPRUSKLF�IHDWXUH�LV�GHEULV�VOLGH�VORSHV
����SHUFHQW���KRZHYHU��WKLV�LV�RQH�RI�WKH
PRVW�UHODWLYHO\�VWDEOH�+8V��ZLWK�RQO\
���SHUFHQW�RI�WKH�ODQG�EHLQJ�GHVLJQDWHG�DV
KDYLQJ�JHRPRUSKLF�IHDWXUHV�UHODWHG�WR
ODQGVOLGHV��WKHVH�DUHDV�PD\�VWLOO�EH
VLJQLILFDQW�VHGLPHQW�VRXUFHV����7KH
KHDGZDWHUV�RI�ERWK�<DJHU�DQG�/DZUHQFH
FUHHNV�DUH�LQ�D�SUHGRPLQDQWO\�SUDLULH
HQYLURQPHQW��LQ�SDUW�DWWULEXWDEOH�WR�HDUWK
IORZV�

7KH�1RUWK�)RUN�<DJHU�&UHHN�KDV����SHUFHQW
ORZ�(+5��DQG����SHUFHQW�PRGHUDWH�(+5�
+RZHYHU��JXOO\LQJ�LQ�WKH�SUDLULH�ODQGV
ZLWKLQ�WKH�ZDWHUVKHG�LV�H[WHQVLYH��EDVHG�RQ
DHULDO�SKRWRJUDSK�LQWHUSUHWDWLRQ���7KH
GRPLQDQW�JHRPRUSKLF�IHDWXUH�LV�GHEULV�VOLGH
VORSHV��VL[�SHUFHQW����7KLV�+8�KDV�WKH
ORZHVW�SHUFHQWDJH�RI�ODQGVOLGH�UHODWHG
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JHRPRUSKLF�IHDWXUHV�LQ�WKH�3URMHFW�$UHD��DW
HLJKW�SHUFHQW�

7KH�0LGGOH�)RUN�<DJHU�&UHHN�+8��ZKLFK
DOVR�FRQWDLQV�WKH�6RXWK�)RUN�RI�<DJHU
&UHHN��LV�FKDUDFWHUL]HG�E\�JHQWOH�VORSHV
H[FHSW�QHDU�LWV�MXQFWLRQ�ZLWK�WKH�1RUWK
)RUN���$V�ZLWK�WKH�1RUWK�)RUN��LWV
KHDGZDWHUV�DUH�PRVWO\�LQ�SUDLULH�LQGLFDWLYH
RI�HDUWKIORZV���7KH�FKDQQHO�RI�WKH�6RXWK
)RUN�RFFXSLHV�D�KLJK�VKDOORZ�YDOOH\�LQ�LWV
XSSHU�UHDFKHV��WKHQ�GURSV�VWHHSO\�GRZQ�DQG
WR�WKH�QRUWK�WR�MRLQ�ZLWK�WKH�1RUWK�)RUN�MXVW
EHORZ�WKH�0LGGOH�)RUN���7KLV�+8�FRQWDLQV
VRPH�RI�WKH�KLJKHVW�WHUUDLQ�LQ�WKH�3URMHFW
$UHD��DW�������IHHW���7KH�0LGGOH�)RUN�+8
KDV�RQO\�ORZ�DQG�PRGHUDWH�(+5��DW����DQG
VHYHQ�SHUFHQW��UHVSHFWLYHO\���7KH�GRPLQDQW
JHRPRUSKLF�IHDWXUH�LV�GHEULV�VOLGH�VORSHV
����SHUFHQW����7KH�0LGGOH�)RUN�RI�<DJHU
&UHHN�SODQQLQJ�ZDWHUVKHG�FRQWDLQV�RQO\�D
VPDOO�SURSRUWLRQ�RI�3$/&2�ODQGV
�WKUHH�SHUFHQW����/RZHU�<DJHU��ZKLFK�LV
RZQHG�PRVWO\�E\�3$/&2��FRQWDLQV
DSSUR[LPDWHO\����SHUFHQW�GHEULV�VOLGH
VORSHV��WKUHH�SHUFHQW�HDUWK�IORZV��DQG
WZR�SHUFHQW�LQQHU�JRUJHV���7KHVH
SURSRUWLRQV�DUH�KLJK�UHODWLYH�WR�PRVW�+8V�

9DQ�'X]HQ�:$$
7KH�9DQ�'X]HQ�:$$�FRQVLVWV�RI�D�QXPEHU
RI�SODQQLQJ�ZDWHUVKHGV�RQ�HLWKHU�VLGH�RI�WKH
PDLQVWHP�9DQ�'X]HQ�EHWZHHQ�&DUORWWD�DQG
0DSOH�*URYH���/LNH�<DJHU�&UHHN��WKH�9DQ
'X]HQ�LV�GHHSO\�HQWUHQFKHG�DPRQJ�EURDG�
VPRRWK�PRXQWDLQV���,W�LV�DOVR�VRPHZKDW
GULHU�WKDQ�WKH�+XPEROGW�%D\�:$$�DQG
FRQWDLQV�H[WHQVLYH�SUDLULHV�DQG�KDUGZRRG
IRUHVW���7KH�ZDWHUVKHG�LV�UHODWLYHO\�ODUJH�
WKH�+8�RFFXSLHV�D�VPDOO�SRUWLRQ�RI�WKH
DFWXDO�ZDWHUVKHG�

.HOVH\��������HYDOXDWHG�WKH�FRQWULEXWLRQ�RI
WKH�YDULRXV�VHGLPHQW�VRXUFHV�LQ�WKLV�EDVLQ�
7KH�VWXG\�VKRZHG�WKDW�VPDOO�DUHDV�FDQ�EH
VLJQLILFDQW�FRQWULEXWRUV�RI�VHGLPHQW�DQG
PD\�EH�PRUH�LPSRUWDQW�WKDQ�WKH�DUHDO
H[WHQW�RI�JHRPRUSKLF�IHDWXUHV��VHH�7DEOH
���������)RU�FRPSDULVRQ��WKH�JHRPRUSKLF
IHDWXUHV�LQ�WKH�ZDWHUVKHG�FRQVLVW�RI

���SHUFHQW�GHEULV�VOLGH�VORSHV�IROORZHG�E\
���SHUFHQW�WUDQVODWLRQ�URWDWLRQDO�VOLGH�
(+5�LV�DERXW����SHUFHQW�ORZ�DQG����SHUFHQW
PRGHUDWH���7KHUH�DUH�����DFUHV�RI�KLJK�DQG
H[WUHPH�(+5���2QH�SODQQLQJ�ZDWHUVKHG�
�����������LQFOXGHV�+HO\�&UHHN���FRQWDLQV
DSSUR[LPDWHO\�IRXU�SHUFHQW�H[WUHPH�(+5
VRLOV���$FFRUGLQJ�WR�.HOVH\ªV�ZRUN��WKLV�PD\
EH�VLJQLILFDQW��VLQFH����SHUFHQW�RI�WKH
VHGLPHQW�LQSXW�WR�WKH�VWUHDP�FRPHV�IURP
IOXYLDO�VXUIDFH�HURVLRQ�RI�KLOOVORSHV�RQ
����SHUFHQW�RI�WKH�9DQ�'X]HQ�5LYHU
ZDWHUVKHG���7KLV�ZDWHUVKHG�LV�VLPLODU�WR
RWKHUV�LQ�WKH�3URMHFW�$UHD�GXH�WR�VLPLODU
FOLPDWH��WRSRJUDSK\��DQG�URXJKO\�VLPLODU
JHRORJ\�

2Q�D�VPDOOHU�EDVLQ�LQ�5HGZRRG�&UHHN��%HVW
HW�DO���������IRXQG�WKDW�IOXYLDO�KLOOVORSH
VXUIDFH�HURVLRQ�DFFRXQWHG�IRU�RQO\
���SHUFHQW�RI�WKH�VHGLPHQW�LQSXW�WR�*DUUHW
&UHHN���,Q�WKDW�ZDWHUVKHG��VWUHDPVLGH
ODQGVOLGHV�ZHUH�PXFK�PRUH�LPSRUWDQW�
FRQWULEXWLQJ����SHUFHQW�RI�WKH�VHGLPHQW
LQSXW���7KH�GLIIHUHQFH�FRXOG�EH�DWWULEXWHG�WR
VHYHUDO�GLIIHUHQW�IDFWRUV��LQFOXGLQJ�URFN�W\SH
DQG�YHJHWDWLRQ�W\SH�

(HO�:$$
7KH�(HO�ZDWHUVKHG�LV�YHU\�ODUJH�UHODWLYH�WR
WKH�RWKHU�PDLQ�ZDWHUVKHGV�LQ�WKH�3URMHFW
$UHD��ZLWK�D�WRWDO�DUHD�RI�������VTXDUH�PL
OHV���)LYH�ODUJH�+8V�LQ�WKH�:$$�DUH�(HO
'HOWD��/DUDEHH�&UHHN��6HTXRLD��*LDQWV
$YHQXH��DQG�WKH�/RZHU�(HO���0RVW�RI�WKH
3$/&2�RZQHUVKLS�LV�ORFDWHG�ZLWKLQ
/DUDEHH�&UHHN�DQG�/RZHU�(HO�

7KH�6HTXRLD�+8�FRQWDLQV�D�VPDOO�DPRXQW�RI
3$/&2�ODQG��DERXW����SHUFHQW��ZKLFK�LV
ORFDWHG�LQ�WKH�WZR�ORZHUPRVW�SODQQLQJ
ZDWHUVKHGV���,Q�DGGLWLRQ��WKHUH�DUH�WZR
LVRODWHG�SDUFHOV�IRU�ZKLFK�QR�(+5�RU
JHRPRUSKLF�PDSSLQJ�ZHUH�GRQH���,Q�WKH
/RZHU�(HO�+8��3$/&2�RZQV�PRVW�RI�WKH
ODQG�

:LWKLQ�WKH�/RZHU�(HO�+8��VHYHUDO
WULEXWDULHV�RI�WKH�(HO�DUH�ORFDWHG�ZLWKLQ
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Table 3.6-2.  Sediment Budget for the Upper Van Duzen Basin (525 km2 for 1941 to 1975)

Budget Component
Mass of Sediment

(metric tons) Percent of Total Input
Input

  Fluvial sediment yield from hillslopes 45,509,000 73

  Landsliding into main channel:

     Debris slides, debris avalanches 10,630,000 17

     Earthflows 2,931,000 5

  Streambank erosion, main channel:

     Melange bank erosion 426,000 1

     Flood plain and fill terrace erosion 2,619,000 4

Storage

  Aggradation in main channel 10,601,000 —

Output

  Total sediment discharge out of basin 51,036,000 —

Source:  Kelsey, 1980

KLJKO\�XQVWDEOH�DUHDV��HVSHFLDOO\�6WLW]
&UHHN���7KLV�SODQQLQJ�ZDWHUVKHG
������������LV�LQWHQVHO\�GLVVHFWHG��SUREDEO\
GXH�WR�WKH�XQGHUO\LQJ�VKHDU�]RQH��VHH
)LJXUH����������:LWKLQ�WKH�VDPH�JHQHUDO
DUHD��D�ODUJH�GHEULV�IORZ�HPDQDWHG�IURP
KDUYHVWHG�3$/&2�ODQG�RQ�WKH�ULGJH
EHWZHHQ�7ZLQ�DQG�-RUGDQ�FUHHNV�LQ�WKH
HDUO\�������GHVWUR\LQJ�VHYHUDO�KRPHV�LQ�WKH
FRPPXQLW\�RI�6WDIIRUG���7KH�+8�KDV�D
UHODWLYHO\�KLJK�SURSRUWLRQ�RI�HURGLEOH�VRLOV�
ZLWK�WKUHH�SHUFHQW�LQ�WKH�KLJK�DQG�H[WUHPH
FDWHJRULHV��DQG����SHUFHQW�LQ�WKH�PRGHUDWH
FDWHJRU\���3ODQQLQJ�ZDWHUVKHG�����������LV
KLJKO\�HURGLEOH��ZLWK�ILYH�SHUFHQW�LQ�WKH
KLJK�DQG�H[WUHPH�FDWHJRU\��DQG����SHUFHQW
LQ�WKH�PRGHUDWH�FDWHJRU\���7KH�SUHGRPLQDQW
JHRPRUSKLF�IHDWXUH�LV�GHEULV�VOLGH�VORSHV
IROORZHG�E\�WUDQVODWLRQDO�URWDWLRQDO�VOLGHV�

7KH�*LDQWV�$YHQXH�+8�FRQWDLQV�OHVV�WKDQ
ILYH�SHUFHQW�3$/&2�ODQG���'DWD�RQ
JHRPRUSKLF�IHDWXUHV�RU�VXUIDFH�HURVLRQ�LV
QRW�DYDLODEOH�IRU�PRVW�RI�WKHVH�ODQGV���7KH

ODQG�WKDW�KDV�EHHQ�FODVVLILHG�LV����SHUFHQW
ORZ�(+5��DQG�LV�DOPRVW�HQWLUHO\
����SHUFHQW��WUDQVODWLRQDO�URWDWLRQDO�VOLGH�
7KH�+8�DV�D�ZKROH�LV�EURDGO\�VLPLODU�WR�WKH
6HTXRLD�+8�

7KH�(HO�5LYHU�'HOWD�+8�LV�WKH�ORZHUPRVW
+8�ZLWKLQ�WKH�:$$���,W�LV�FRPSRVHG
SULPDULO\�RI�WKH�IORRGSODLQ�DQG�GHOWD��ZLWK
VPDOO�SRUWLRQV�LQ�WKH�KHDGZDWHUV�RI
1DQQLQJ�&UHHN��������������6WURQJ�&UHHN
�������������DQG�+RZH�&UHHN�������������
7KLV�LV�ZKHUH�WKH�3$/&2�RZQHUVKLS�LV
ORFDWHG�ZLWKLQ�WKH�+8���,Q�WKHVH
ZDWHUVKHGV��WKH�SURSRUWLRQ�FODVVLILHG�DV
H[WUHPH�(+5�LV�UHODWLYHO\�ORZ�DW
�����SHUFHQW���7KH�H[FHSWLRQ�LV�1DQQLQJ
&UHHN��ZKLFK�KDV����SHUFHQW�FODVVLILHG�DV
H[WUHPH�VXUIDFH�HURVLRQ�KD]DUG��WKH�KLJKHVW
RI�DOO�SODQQLQJ�ZDWHUVKHGV�ZLWKLQ�3$/&2
RZQHUVKLS���7KH�SUHGRPLQDQW�JHRPRUSKLF
IHDWXUHV�ZLWKLQ�3$/&2�RZQHUVKLS�ZLWKLQ
WKH�+8�DUH�GHEULV�VOLGH�VORSHV�DQG
WUDQVODWLRQDO�URWDWLRQDO�VOLGHV���,W�KDV�WKH



C:\PALCO_PDF\12121-6.DOC • 10/3/98 3.6-13

VHFRQG�KLJKHVW�SURSRUWLRQ�RI�GHEULV�VOLGHV�DW
����SHUFHQW�

/DUDEHH�&UHHN�KDV�PRVW�RI�WKH�3$/&2
RZQHUVKLS�LQ�LWV�ORZHUPRVW�VWXG\�DUHDV�
7KH�3$/&2�RZQHUVKLS�ZLWKLQ�WKH�+8�LV
FODVVLILHG�DV����SHUFHQW�ORZ�(+5��DQG
WKUHH�SHUFHQW�KLJK�DQG�H[WUHPH�(+5���7KH
SUHGRPLQDQW�JHRPRUSKLF�IHDWXUH�LV�GHEULV
VOLGH�VORSHV��IROORZHG�E\
WUDQVODWLRQDO�URWDWLRQDO�VOLGHV���0XFK�RI�WKLV
+8�LV�LQ�SUDLULH�RU�KDUGZRRG�IRUHVW�

$�VWXG\�E\�%URZQ�DQG�5LWWHU�������
HVWLPDWHG�WKH�FRQWULEXWLRQ�RI�VHGLPHQW�IURP
HDFK�UHDFK�RI�WKH�ULYHU���$SSUR[LPDWHO\
���SHUFHQW�RI�WKH�DQQXDO�VHGLPHQW�\LHOG�ZDV
GHWHUPLQHG�WR�FRPH�IURP�WKH�PLGGOH
VHFWLRQV�RI�WKH�(HO��EHWZHHQ�'RV�5LRV�DQG
WKH�MXQFWLRQ�ZLWK�WKH�6RXWK�)RUN���3$/&2
RZQHUVKLS�LV�PRVWO\�GRZQVWUHDP�RI�WKLV
MXQFWLRQ�

%HDU�0DWWROH�:$$
7KLV�:$$��ZKLFK�FRPSULVHV�WZR�VHSDUDWH
ZDWHUVKHGV��LV�GRPLQDWHG�E\�ORZ�PRXQWDLQV
RI�WKH�&RDVW�5DQJH�WKDW�DUH�GHHSO\
GLVVHFWHG���0RVW�VORSHV�DUH�PRGHUDWH�WR
VWHHS��%/0�DQG�):6���������OHVV�WKDQ
���SHUFHQW�RI�WKH�DUHD�KDV�JHQWOH�VORSHV�
/RFDO�UHOLHI�LV�W\SLFDOO\�EHWZHHQ�������DQG
������IHHW���1RUWK�RI�WKH�0DWWROH�5LYHU��WKH
ODQG�FRQVLVWV�RI�HDVW�ZHVW�WUHQGLQJ�ULGJHV�
7KHVH�ULGJHV�HIIHFWLYHO\�EORFN�FRDVWDO�IRJ
IURP�VLJQLILFDQW�LQWUXVLRQ�ODQGZDUG���7R�WKH
VRXWK��WKH�ZDWHUVKHG�LV�GRPLQDWHG�E\�WKH
.LQJ�5DQJH��ZLWK�HOHYDWLRQV�XS�WR������
IHHW��WKH�KHDGZDWHUV�RI�WKH�0DWWROH�DUH
IRXQG�KHUH���7KUHH�+8V�FRQWDLQ�PRVW�RI
3$/&2ªV�ODQG�RQ�WKH�%HDU�0DWWROH�:$$�
WKH�1RUWK�)RUN�0DWWROH�5LYHU��WKH�8SSHU
1RUWK�)RUN�0DWWROH�5LYHU��DQG�WKH�%HDU
5LYHU�

7KH�0DWWROH�5LYHU�ZDWHUVKHG�KDV�VXUIDFH
HURVLRQ�DQG�VHGLPHQWDWLRQ�RQ�D�VFDOH
VLPLODU�WR�WKH�(HO�5LYHU�ZDWHUVKHG���6KHHW
DQG�JXOO\�VXUIDFH�HURVLRQ��VWUHDPEDQN
VXUIDFH�HURVLRQ��DQG�ODQGVOLGHV�FRQWULEXWH
DSSUR[LPDWHO\�HTXDOO\�WR�VHGLPHQWDWLRQ

�%/0�DQG�):6��������0DWWROH�5HVWRUDWLRQ
&RXQFLO����������6HGLPHQW�SURGXFWLRQ�IURP
ODQGVOLGHV�LQ�WKH�ZDWHUVKHG������DFUH�
IW�PL��\U��LV�WKH�KLJKHVW�LQ�DOO�RI�QRUWKHUQ
&DOLIRUQLD���7KH�KLJK�VXUIDFH�HURVLRQ�UDWH�LV
QRW�VXUSULVLQJ��JLYHQ�WKDW�WKH�ZDWHUVKHG�LV
EHLQJ�XSOLIWHG�E\���WR����IHHW�HYHU\
WKRXVDQG�\HDUV��0HUULWWV�DQG�9LQFHQW�
������

7KH�GLVWULEXWLRQ�RI�JHRPRUSKLF�IHDWXUHV�DQG
(+5�LV�LQ�FRQFRUGDQFH�ZLWK�WKH�KLJK�UDWH�RI
VHGLPHQW�SURGXFWLRQ���2Q�WKH�1RUWK�)RUN
0DWWROH��WKH�PDLQ�JHRPRUSKLF�IHDWXUH�LV
GHEULV�VOLGH�VORSHV�����SHUFHQW���WKH�(+5�LV
HLJKW�SHUFHQW�H[WUHPH�RU�KLJK�DQG
���SHUFHQW�PRGHUDWH���2Q�WKH�8SSHU�1RUWK
)RUN��WKH�PDLQ�JHRPRUSKLF�IHDWXUH�LV�GHEULV
VOLGH�VORSHV�����SHUFHQW���IROORZHG�E\
GLVUXSWHG�JURXQG��LQQHU�JRUJHV��DQG
WUDQVODWLRQDO�URWDWLRQDO�VOLGHV��HDFK�DERXW
IRXU�SHUFHQW����7KH�(+5�LV����SHUFHQW
H[WUHPH�DQG�KLJK��DQG����SHUFHQW
PRGHUDWH�

7KH�%HDU�5LYHU��ZKLFK�IORZV�WR�WKH�ZHVW�RXW
RI�WKH�0RQXPHQW�5LGJH�DUHD��LV�PXFK
VPDOOHU�WKDQ�WKH�0DWWROH�EXW�VLPLODU�LQ
GLVVHFWLRQ�DQG�WRSRJUDSK\���$QDO\VLV�RI
DHULDO�SKRWRJUDSKV�EHWZHHQ������DQG�����
VKRZHG�YHU\�IHZ�ODQGVOLGHV�LQ�WKH�DUHDV
WKDW�ZHUH�QRW�KDUYHVWHG���,Q�������PDQ\
ODQGVOLGHV�DVVRFLDWHG�ZLWK�URDGV�ZHUH�VWLOO
HYLGHQW�LQ�DUHDV�WKDW�ZHUH�KDUYHVWHG���0RVW
RI�WKHVH�ODQGVOLGHV�ZHUH�DVVRFLDWHG�ZLWK
URDGV���7KH�%HDU�5LYHU�KDV�D����SHUFHQW
H[WUHPH�DQG�KLJK�(+5�DQG����SHUFHQW
PRGHUDWH�(+5��PDNLQJ�LW�WKH�PRVW�HURGLEOH
+8�LQ�WKH�3URMHFW�$UHD���7KH�GRPLQDQW
JHRPRUSKLF�IHDWXUHV�DUH�GHEULV�VOLGH�VORSHV
����SHUFHQW��DQG�WUDQVODWLRQDO�URWDWLRQDO
VOLGHV������SHUFHQW����$V�LQ�WKH�0DWWROH�5LYHU
ZDWHUVKHG��WKH�%HDU�5LYHU�ZDWHUVKHG�LV
UDSLGO\�XSOLIWLQJ��DW�D�UDWH�RI����WR�����IHHW
SHU�WKRXVDQG�\HDUV��0HUULWV�DQG�9LQFHQW�
��������7KLV�XSOLIW�UDWH�SUREDEO\�FRQWULEXWHV
JUHDWO\�WR�WKH�HURGLELOLW\�RI�WKLV�ZDWHUVKHG�
DORQJ�ZLWK�WKH�SUHVHQFH�RI�D�VKHDU�]RQH
DVVRFLDWHG�ZLWK�WKH�07-�
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�������� �7LPEHU�+DUYHVW�3UDFWLFHV

7LPEHU�KDUYHVWLQJ�KDV�RFFXUUHG�VLQFH�WKH
ILUVW�(XURSHDQV�VHWWOHG�LQ�WKH�3URMHFW�$UHD
GXULQJ�WKH���WK�FHQWXU\���7KH�WHFKQLTXHV
DQG�HTXLSPHQW�IRU�KDUYHVWLQJ�WLPEHU�KDYH
FKDQJHG�VXEVWDQWLDOO\�RYHU�WLPH��VR�WKH
ODQGVFDSH�RI�IRUHVWHG�DUHDV�LV�QRZ�D
FRPSOH[�PRVDLF�WKDW�UHIOHFWV�WKH�HIIHFWV�RI
YDULRXV�SHULRGV�RI�ORJJLQJ���(VWDEOLVKLQJ�D
GLUHFW�FDXVH�DQG�HIIHFW�UHODWLRQVKLS�EHWZHHQ
VSHFLILF�WLPEHU�KDUYHVW�SUDFWLFHV�DQG
LPSDFWV�RQ�WKH�ZDWHUVKHG�LV�GLIILFXOW
EHFDXVH�RI�WKH�HIIHFWV�RI�SULRU�DFWLYLWLHV���,W
LV�WKHUHIRUH�XVHIXO�ZKHQ�HYDOXDWLQJ
SRWHQWLDO�LPSDFWV�RI�WLPEHU�KDUYHVW�XQGHU
FXUUHQW�FRQGLWLRQV�WR�UHYLHZ�WKH�PHWKRGV
XVHG�LQ�WKH�SDVW�DQG�KRZ�WKH\�KDYH
FXPXODWLYHO\�VKDSHG�WKH�KLOOVLGHV�DQG
YDOOH\�ERWWRPV�RI�WKH�3URMHFW�$UHD���$
UHYLHZ�RI�WLPEHU�KDUYHVW�WHFKQLTXHV�XVHG�LQ
WKH�UHGZRRG�UHJLRQ�RI�&DOLIRUQLD�LV�JLYHQ�LQ
0RXQW��������DQG�%HVW�HW�DO���������

7LPEHU�KDUYHVW�LQ�WKH�3URMHFW�$UHD�EHJDQ
ZLWK�UHODWLYHO\�VLPSOH��QRQ�PHFKDQL]HG
WHFKQLTXHV�DW�D�IDLUO\�ORZ�UDWH�RI�KDUYHVW�
7KH�ORFDWLRQ�RI�ORJJLQJ�GHSHQGHG�SULPDULO\
RQ�HDVH�RI�DFFHVV�DQG�SUR[LPLW\�WR
FRPPHUFH�FHQWHUV�DQG�WUDQVSRUWDWLRQ
URXWHV���5LYHU�IODWV�DQG�DGMDFHQW�VORSHV�ZHUH
FOHDUFXW�XVLQJ�OLYHVWRFN�DQG�PDQSRZHU�
$URXQG�WKH�WXUQ�RI�WKH�FHQWXU\��VWHDP�
SRZHUHG�HQJLQHV��VWHDP�GRQNH\V��ZHUH
XVHG�WR�GUDJ�ORJV�WR�FROOHFWLRQ�DUHDV��IURP
ZKLFK�WKH�ORJV�ZHUH�PRYHG�E\�WUDLQ���/LWWOH
UHJDUG�ZDV�JLYHQ�WR�WKH�SURFHVVHV�RI�HURVLRQ
DQG�PDVV�ZDVWLQJ��YLUWXDOO\�QR�SURWHFWLRQ
ZDV�JLYHQ�WR�ILVK�RU�ILVK�KDELWDW���,Q�WKH
SURFHVV��PDQ\�WUHHV�ZHUH�NQRFNHG�GRZQ�E\
WKH�GUDJJLQJ�RI�RWKHU�ORJV��DQG�GHHS�IXUURZV
ZHUH�PDGH�E\�GUDJJLQJ�WKH�ORJV�ORQJ
GLVWDQFHV�DFURVV�KLOOVORSHV�

2QH�RI�WKH�PRVW�VLJQLILFDQW�HIIHFWV�RI�WKLV
W\SH�RI�ORJJLQJ�ZDV�IURP�WKH�WUDLQV
WKHPVHOYHV���0DQ\�WLPHV��VWUHDPEHGV
DQG�RU�WKH�YDOOH\�ERWWRP�ZHUH�XVHG�DV�WKH
URXWH�IRU�WKH�WUDLQV���5HPRYDO�RI�/:'�IURP
VWUHDPV��FRPELQHG�ZLWK�H[WHQVLYH�ILOOLQJ�RI

WKH�FKDQQHOV�WR�PDNH�DQ�HYHQ�JUDGH�IRU�WKH
WUDFNV��FDXVHG�KHDY\�GDPDJH�WR�WKH
VWUHDPV���2[HQ�ORJJLQJ�GXULQJ�WKLV�SHULRG
SURGXFHG�VRPH�VXUIDFH�GLVWXUEDQFH�DV�ORJV
ZHUH�GUDJJHG�WR�WKH�VWUHDPV���:KHUH�WUDLQV
ZHUH�QRW�XVHG��D�FRPPRQ�SUDFWLFH�ZDV�WR
FRQVWUXFW�§VSODVK�GDPV�¨�ZKHUH�VWUHDPV
ZHUH�GDPPHG�WHPSRUDULO\��ORJV�ZHUH�SODFHG
LQ�WKH�ZDWHU��DQG�WKHQ�WKH�GDPV�ZHUH
G\QDPLWHG��VHQGLQJ�D�WRUUHQW�RI�ORJV��GHEULV�
DQG�ZDWHU�GRZQVWUHDP���7KH�UHVXOWLQJ�IORRG
VXUJH�FDXVHG�H[WHQVLYH�GDPDJH�WR�VWUHDPV
DQG�ULSDULDQ�DUHDV�EHFDXVH�RI�WKHLU�SRZHU�
GHEULV��DQG�ZLGHVSUHDG�XVH���0XFK�/:'
ZDV�UHPRYHG�E\�WKLV�SURFHVV���6RPH�VWUHDPV
PD\�VWLOO�EH�UHFRYHULQJ�IURP�WKHVH
DFWLYLWLHV�

%\�WKH�PLG�����V��ORJJLQJ�WUDFWRUV�DQG
WUXFNV�ZHUH�XVHG�LQ�WKH�DUHD���6LQFH�FXWWLQJ
DOO�WKH�WUHHV�ZDV�QR�ORQJHU�HFRQRPLFDOO\
IDYRUDEOH��PDQ\�RSHUDWLRQV�FXW�RQO\�WKH
ELJJHVW�DQG�EHVW�WUHHV��OHDYLQJ�VRPH
VWDQGLQJ���:KLOH�WKH�XVH�RI�WUDLQV
GLPLQLVKHG��WKH�HIIHFWV�RI�KHDY\�HTXLSPHQW
RQ�WKH�KLJKO\�HURGLEOH�KLOOVORSHV�FUHDWHG
ZLGHVSUHDG�JXOO\LQJ�DQG�PDVV�ZDVWLQJ�

,Q�WKH�����V��)35V�FDOOLQJ�IRU�VHHG�WUHHV�WR
EH�OHIW�DQG�WKH�FRQWLQXHG�SUDFWLFH�RI�KLJK�
JUDGLQJ�UHVXOWHG�LQ�D�PL[WXUH�RI
FOHDUFXWWLQJ�DQG�VHOHFWLYH�FXWWLQJ���,Q�WKH
����V��PRUH�UHJXODWLRQ�RI�IRUHVWU\�EHJDQ
ZLWK�WKH�UHTXLUHPHQW�IRU�WLPEHU�KDUYHVW
SODQV���7LPEHU�KDUYHVW�SODQV�ZHUH�FUHDWHG
WR�FKDQJH�RU�VXEVWDQWLDOO\�PRGLI\�WKH
GDPDJLQJ�WLPEHU�KDUYHVW�SUDFWLFHV��DQG�WR
WDNH�LQWR�FRQVLGHUDWLRQ�VHQVLWLYH�DVSHFWV�RI
HDFK�KDUYHVW�DUHD���'XULQJ�WKLV�WLPH��XVH�RI
WUDFWRU�ORJJLQJ�LQFUHDVHG�DQG�WLPEHU
KDUYHVW�UDWHV�LQFUHDVHG�GUDPDWLFDOO\�
FUHDWLQJ�ZLGHVSUHDG�GLVWXUEDQFHV�DFURVV
HQWLUH�ZDWHUVKHGV�

,Q�WKH�����V��FDEOH�\DUGLQJ�WHFKQLTXHV
EHFDPH�PRUH�SURPLQHQW��DOWKRXJK
FOHDUFXWWLQJ�UHPDLQHG�WKH�GRPLQDQW
VLOYLFXOWXUDO�SUDFWLFH���$IWHU�SDVVDJH�RI�WKH
=ªEHUJ�1HMHGOH\�)RUHVW�3UDFWLFH�$FW�RI������
PRUH�GHWDLOHG�DQG�UHVWULFWLYH�IRUHVW�SUDFWLFH
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UHJXODWLRQV�ZHUH�GHYHORSHG�LQ�UHVSRQVH�WR
WKH�LQFUHDVHG�XQGHUVWDQGLQJ�RI�GLVWXUEHG
ZDWHUVKHGV�DQG�UHODWHG�HIIHFWV���7KHVH
SUDFWLFHV�FRYHU�URDG�FRQVWUXFWLRQ��VHDVRQDO
DFWLYLWLHV��VLOYLFXOWXUDO�SUHVFULSWLRQV�
ZDWHUFRXUVH�DQG�ODNH�SURWHFWLRQ��VLWH
SUHSDUDWLRQ��ILUH�SURWHFWLRQ��DQG�RWKHU�UXOHV
DSSOLFDEOH�WR�VSHFLILF�UHJLRQV�DQG�FRXQWLHV�
7KHVH�SUDFWLFHV�DUH�HQIRUFHG�E\�&')�

5XOHV�DERXW�FDEOH�DQG�WUDFWRU�\DUGLQJ
V\VWHPV�KDYH�FKDQJHG�FRQVLGHUDEO\�VLQFH
WKH�&DOLIRUQLD�)35V�ZHUH�ILUVW�SXEOLVKHG�
7KHVH�FKDQJHV�ZHUH�GHYHORSHG�LQ�UHVSRQVH
WR�UHVHDUFK�DQG�REVHUYDWLRQV�IURP�VLWH
LQVSHFWLRQV���0DQ\�RI�WKH�PRVW�GDPDJLQJ
SUDFWLFHV�KDYH�EHHQ�VHYHUHO\�FXUWDLOHG�RU
HOLPLQDWHG���)RU�LQVWDQFH��WKH�)35V�UHTXLUH
WKH�UHPRYDO�RI�VNLG�WUDLO�FURVVLQJV�RI
VWUHDPV�EHIRUH�WKH�UDLQ\�VHDVRQ�EHJLQV���,Q
DGGLWLRQ��IRUPDO�WLPEHU�KDUYHVW�SODQV�PXVW
EH�VXEPLWWHG�IRU�HDFK�DUHD�SURSRVHG�IRU
ORJJLQJ���0XFK�RI�WKH�)35V�GHVFULEH�WKH
PLQLPXP�UHTXLUHPHQWV�RI�7+3V�

7+3V�DUH�GHYHORSHG�E\�D�5HJLVWHUHG
3URIHVVLRQDO�)RUHVWHU��53)���ZKRVH�VFRSH�RI
NQRZOHGJH�PXVW�LQFOXGH�DOO�DVSHFWV�RI
VLOYLFXOWXUH��SOXV�HQYLURQPHQWDO�HIIHFWV�RI
WLPEHU�KDUYHVW�DQG�URDG�EXLOGLQJ���7+3V
FRQWDLQ�GHWDLOHG�LQIRUPDWLRQ�RQ�WLPEHU
KDUYHVW�PHWKRGV��XQLW�OD\RXW��VLWH�JHRORJ\
�LQFOXGLQJ�ODQGVOLGHV���DQG�ZDWHUERGLHV
ZLWK�FODVV�GHVLJQDWLRQ�DQG�EXIIHU�OD\RXW�
7+3V�DOVR�DGGUHVV�ZLOGOLIH�KDELWDW�FRQFHUQV
DQG�FXPXODWLYH�HIIHFWV���7KH�7+3�LV
VXEPLWWHG�WR�D�UHYLHZ�WHDP�RI�IRUHVWHUV�
JHRORJLVWV��ELRORJLVWV��DQG�ZDWHU�TXDOLW\
VSHFLDOLVWV�IURP�YDULRXV�VWDWH�DJHQFLHV���$
VLWH�YLVLW�E\�VRPH�RU�DOO�RI�WKH�WHDP
PHPEHUV�LV�W\SLFDOO\�FRQGXFWHG��DIWHU�ZKLFK
FRPPHQWV�DUH�VXEPLWWHG�WR�WKH�53)���:KHQ
&')�GHWHUPLQHV�WKDW�FRPPHQWV�KDYH�EHHQ
DGHTXDWHO\�DGGUHVVHG��WKH�7+3�LV�DSSURYHG
DQG�ORJJLQJ�PD\�SURFHHG�

�������� �5RDGV

5RDGV�DUH�DQ�LPSRUWDQW�IDFWRU�LQ�ODQGVFDSH
LPSDFWV�UHODWHG�WR�WLPEHU�KDUYHVW�

&HGHUKROP�DQG�5HLG��������VKRZHG�WKDW�LQ
WKH�2O\PSLF�3HQLQVXOD�LQ�:DVKLQJWRQ�6WDWH
VLJQLILFDQW�LQFUHDVHV�LQ�ILQH�VHGLPHQW
RFFXUUHG�LQ�ZDWHUVKHGV�ZLWK�JUHDWHU�WKDQ
DERXW�����PLOHV�RI�URDG�SHU�VTXDUH�PLOH�
7KLV�VWXG\�ZDV�EDVHG�RQ�FRQGLWLRQV�SULRU�WR
WKH�HDUO\�����V�DQG�ZDV�RQH�LPSHWXV�IRU�WKH
LPSURYHG�URDG�VWDQGDUGV�DQG�DVVRFLDWHG
%03V�GHYHORSHG�ODWHU���%HVW�HW�DO��������
IRXQG�VXEVWDQWLDO�LPSDFW�WR�KLOOVORSH
VXUIDFH�HURVLRQ�ZLWK������PL�PL��RI�URDGV�
7KLV�VHGLPHQW�SURGXFWLRQ�RFFXUUHG
SUHGRPLQDQWO\�IURP�VWUHDP�GLYHUVLRQV
FDXVHG�E\�SOXJJHG�FXOYHUWV�����SHUFHQW��DQG
IURP�IDLOXUH�RI�URDG�FURVVLQJV�����SHUFHQW��
%HFDXVH�URDGV�FDQ�EH�D�PDMRU�VRXUFH�RI
VHGLPHQW��WKH�PLOHV�RI�URDG�SHU�XQLW�DUHD
�L�H���URDG�GHQVLW\��SURYLGHV�D�FUXGH
HVWLPDWH�RI�WKH�SRWHQWLDO�FRQGLWLRQ�RI�D
ZDWHUVKHG���7KH�URDG�GHQVLWLHV�RI�WKH
3URMHFW�$UHD�ZDWHUVKHG�DQDO\VLV�XQLWV�DUH
SUHVHQWHG�LQ�)LJXUH���������7KHVH�QXPEHUV
GR�QRW�LQFOXGH�VNLG�WUDLOV���6HYHQ�+8V�KDYH
URDG�GHQVLWLHV�KLJKHU�WKDQ���PL�PL2,�DQG
RQO\�WZR�KDYH�URDG�GHQVLWLHV�RYHU���PL�PL�

�)LJXUH��������

6NLG�WUDLOV�FDQ�DOVR�DIIHFW�VHGLPHQW�LQIOX[�WR
VWUHDPV���+RZHYHU��VNLG�WUDLOV�DUH�QRW�XVHG
FRQWLQXRXVO\��GR�QRW�FURVV�VWUHDPV��KDYH
GUDLQDJH�PLWLJDWLRQ��DQG�EHFRPH�RYHUJURZQ
DIWHU�WLPEHU�KDUYHVW���&RQVHTXHQWO\��VNLG
WUDLOV�DUH�XVXDOO\�D�OHVVHU�FRQFHUQ�GHVSLWH
WKHLU�ODUJH�QXPEHU��VHH�6HFWLRQ����������

:KLOH�D�SURJUDP�RI�URDG�PDLQWHQDQFH�DQG
GUDLQDJH�PRGLILFDWLRQ�KDV�EHJXQ�LQ�WKH
3URMHFW�$UHD��PRVW�ORJJLQJ�URDGV�UHPDLQ
VXVFHSWLEOH�WR�URDG�FURVVLQJ�IDLOXUH�
SDUWLFXODUO\�ROGHU�URDGV�EXLOW�XQGHU
GLIIHUHQW�VWDQGDUGV���,Q�DGGLWLRQ��WKHUH�LV
JHQHUDOO\�D�ODFN�RI�URDG�VXUIDFLQJ���:KHQ
KHDY\�WUXFNV�GULYH�RQ�WKH�URDG�VXUIDFH�
JUDYHO�VXUIDFLQJ�LV�JURXQG�LQWR�WKH�URDG�
DQG�ILQH�VHGLPHQW�IURP�WKH�XQGHUO\LQJ�VRLO
LV�IRUFHG�WR�WKH�VXUIDFH���7KXV��LI�URDG
VXUIDFLQJ�LV�QRW�PDLQWDLQHG��WKH�URDG�
JHQHUDWHG�VHGLPHQW�PD\�DSSURDFK�SUH�
VXUIDFLQJ�OHYHOV�RQ�URDGV�ZLWK�KLJK�WUDIILF



Figure 3.6-4.  Existing and Proposed Increases in Road Density on PALCO and Elk River Timber 
                       Company Lands, First Decade of HCP

Source:  Foster Wheeler Environmental Corporation
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OHYHOV���7KH�URDG�V\VWHP�LQ�WKH�3URMHFW�$UHD
LV�VKRZQ�LQ�9ROXPH����0DS����LQ�WKH�3$/&2
+&3�6<3����������$SSUR[LPDWHO\
���SHUFHQW�RI�URDGV�DUH�URFNHG���'0*�QRWHV
WKDW�URDG�URFN�LQ�DUHD�LV�JHQHUDOO\�RI�ORZ
DEUDVLRQ�UHVLVWDQFH�DQG�PD\�EUHDN�GRZQ
�3HUVRQDO�FRPPXQLFDWLRQ��7��%HGURVVDQ�
6HSWHPEHU���������)35V�UHTXLUH�WKDW�GXULQJ
WKH�ZHW�VHDVRQ��RQO\�URFNHG�URDGV�EH�XVHG�
/LPLWHG�ILHOG�UHFRQQDLVVDQFH�LQGLFDWHV�WKDW
VXUIDFLQJ�RQ�VRPH�PDLQOLQH�URDGV�KDV
GHWHULRUDWHG�IURP�XVH�

������ �,PSDFW�0HFKDQLVPV

(QYLURQPHQWDO�HIIHFWV�UHODWHG�WR�WLPEHU
KDUYHVW�DUH�DVVRFLDWHG�ZLWK�YHJHWDWLRQ�DQG
JURXQG�GLVWXUEDQFH���7KHVH�DFWLRQV�FDQ
DFFHOHUDWH�RU�DOWHU�JHRPRUSKLF�SURFHVVHV�
7KHVH�SURFHVVHV�DUH�GLVFXVVHG�EHORZ�DV
LPSDFW�PHFKDQLVPV�

$�FRPSOH[�VHW�RI�LQWHUUHODWHG�SURFHVVHV
FRPELQH�WR�UHVXOW�LQ�FRPSRXQG�HIIHFWV�IURP
ODQG�PDQDJHPHQW���)LJXUH�������VKRZV�WKH
LQWHUDFWLRQ�RI�WLPEHU�PDQDJHPHQW�DFWLYLWLHV
DQG�JHRPRUSKLF�SURFHVVHV���7KH�LQGLYLGXDO
SURFHVVHV��DORQJ�ZLWK�HIIHFWV�RQ�VRLO
SURGXFWLYLW\��DUH�GLVFXVVHG�LQ�WKH�IROORZLQJ
VHFWLRQV���7KH�LQWHUDFWLYH�HIIHFWV�EHWZHHQ
SURFHVVHV�DUH�GLVFXVVHG�LQ�6HFWLRQ�������
&XPXODWLYH�(IIHFWV�

�������� �0DVV�:DVWLQJ

(URVLRQ�LQ�WKH�&RDVW�5DQJH�SURYLQFH�RI
QRUWKHUQ�&DOLIRUQLD�LV�GRPLQDWHG�E\�PDVV
PRYHPHQW�SURFHVVHV���0DVV�PRYHPHQW�LV
WUDQVORFDWLRQ�RI�PDWHULDO�E\�WKH�IRUFH�RI
JUDYLW\�DV�RSSRVHG�WR�PRYHPHQW�RI�PDWHULDO
E\�ZDWHU���7KH�VL[�FDWHJRULHV�RI�ODQGVOLGHV
LGHQWLILHG�E\�WKH�&DOLIRUQLD�'LYLVLRQ�RI
0LQHV�DQG�*HRORJ\�DUH�GHVFULEHG�LQ
)LJXUH���������7KH�)UDQFLVFDQ�DVVHPEODJH
FRQWDLQV�URFNV�ZKLFK�DUH�LQKHUHQWO\�ZHDN
DQG�DUH�VXEMHFW�WR�ODUJH��GHHS�VHDWHG
IDLOXUHV���0RUH�UHVLVWDQW�URFNV�RI�WKH
)UDQFLVFDQ�DVVHPEODJH�DUH�VXEMHFW�WR�D
GLIIHUHQW�IRUP�RI�PDVV�ZDVWLQJ���7KHVH
FRQVLVW�RI�VKDOORZ��UDSLG�ODQGVOLGHV��ZKLFK
RULJLQDWH�LQ�WKH�WKLQ�OD\HU�RI�FROOXYLXP�DQG

ZHDWKHUHG�EHGURFN�RQ�VWHHS�KLOOVLGHV�
*HRORJLF�DQG�JHRPRUSKLF�PDSSLQJ�LQGLFDWHV
WKDW�WKLV�LV�DOVR�WKH�FDVH�LQ�WKH�ILYH�:$$V�LQ
WKH�3URMHFW�$UHD��&'0*������������D�
����E������D������E������F������D��DQG
����E��

'HHS�VHDWHG�/DQGVOLGHV
2I�WKH�&'0*�ODQGVOLGH�W\SHV��GHHS�VHDWHG
ODQGVOLGHV�LQFOXGH�HDUWKIORZV�DQG
WUDQVODWLRQDO�URWDWLRQDO�VOLGHV���(DUWKIORZV
DQG�WUDQVODWLRQDO�URWDWLRQDO�ODQGVOLGHV�DUH
GLVWLQFW�W\SHV�RI�GHHS�VHDWHG�ODQGVOLGH
IDLOXUHV���(DFK�KDV�GLIIHUHQW�FKDUDFWHULVWLFV�
PRGHV�RI�IDLOXUH��DQG�PDQDJHPHQW
SUHVFULSWLRQV���'HHS�VHDWHG�ODQGVOLGHV�PRYH
DW�D�ZLGH�UDQJH�RI�VSHHG��DERXW�����IHHW�\HDU
WR�����IHHW�GD\��.HOVH\����������2IWHQ��WKHVH
ODQGVOLGHV�DUH�VSDUVHO\�IRUHVWHG���7KLV�LV�LQ
SDUW�EHFDXVH�WUHHV�KDYH�GLIILFXOW\�JHWWLQJ
HVWDEOLVKHG�RQ�PRYLQJ�VRLO���0RYHPHQW�LV
WULJJHUHG�E\�VHDVRQDO�PRLVWXUH
DFFXPXODWLRQ�LQ�WKH�VRLO��ZKLFK�LQFUHDVHV
SRUH�ZDWHU�SUHVVXUH�DQG�GHFUHDVHV
LQWHUJUDQXODU�IULFWLRQ���0DMRU�HSLVRGHV�RI
PRYHPHQW�FRLQFLGH�ZLWK�VLJQLILFDQW�UDLQIDOO
HYHQWV���,Q�DGGLWLRQ��UHPRYDO�RI�WKH�EDVH�RI
DQ�HDUWKIORZ�E\�D�VWUHDP��RU�D�URDG�
UHPRYHV�ODWHUDO�VXSSRUW�IRU�WKH�EORFN�RI
HDUWK��DQG�FRQWULEXWHV�WR�LWV�PRYHPHQW���,Q
WKH�XSSHU�9DQ�'X]HQ�ZDWHUVKHG��PRYHPHQW
UDWHV�RQ����HDUWKIORZV�DYHUDJHG�����
IHHW�\HDU��.HOVH\����������6LQFH�WKH�EDVH�RI
PDQ\�HDUWKIORZV�LV�DW�D�VWUHDP��WKH�RYHUDOO
PRYHPHQW�RI�DQ�HDUWKIORZ�FDQ�JHQHUDWH
ODUJH�DPRXQWV�RI�VHGLPHQW�WKURXJK�GHEULV
VOLGHV�LQWR�VWUHDPV���.HOVH\�������
HVWLPDWHG�WKDW�HDUWKIORZV�FRQWULEXWHG
�������WRQV�PL��RI�VHGLPHQW�IURP������WR
�����LQ�D�SRUWLRQ�RI�WKH�8SSHU�9DQ�'X]HQ
ZDWHUVKHG���7KLV�HTXDWHV�WR�DSSUR[LPDWHO\
����IHHW�RI�VXUIDFH�ORZHULQJ�SHU�FHQWXU\�
XQGRXEWHGO\�RQH�RI�WKH�KLJKHVW�GHQXGDWLRQ
UDWHV�RQ�WKH�FRQWLQHQW���:KLOH�WKLV�VWXG\
ZDV�ORFDWHG�LQ�WKH�9DQ�'X]HQ�ZDWHUVKHG�
WKH�VLPLODULW\�RI�SDUHQW�PDWHULDO�DQG
JHRPRUSKLF�IHDWXUHV�VXJJHVWV�WKDW�VLPLODU
QDWXUDO�GHQXGDWLRQ�UDWHV�DUH�RFFXUULQJ
HOVHZKHUH�LQ�WKH�3URMHFW�$UHD�



Figure 3.6-5.
Related Impacts Caused by Tree Removal, Soil Exposure and Compaction, and Road
Construction Within Logged Areas (Note complex negative Feedback within system)

SOURCE:  Mount (1995)
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7KH�IDLOXUHV�W\SLFDOO\�KDYH�D�FHQWUDO�JXOO\�
ZKLFK�FROOHFWV�PRVW�RI�WKH�GUDLQDJH�RQ�WKH
VXUIDFH�RI�WKH�IDLOXUH��+DUGHQ�HW�DO���������
2QH�VWXG\�LQ�WKH�9DQ�'X]HQ�5LYHU
ZDWHUVKHG�VKRZHG�WKDW�VHGLPHQW�\LHOG�IURP
WKHVH�D[LDO�JXOOLHV�DFFRXQWHG�IRU�DV�PXFK
VHGLPHQW�FRQWULEXWLRQ�WR�DGMDFHQW�VWUHDPV
DV�GLG�WKH�WRHVORSHV�RI�WKH�HDUWKIORZV
�.HOVH\����������+RZHYHU��LQ�5HGZRRG
&UHHN��WR�WKH�QRUWK�DQG�HDVW�RI�WKH�VWXG\
DUHD��JXOO\�VXUIDFH�HURVLRQ�IURP�HDUWKIORZV
ZDV�IRXQG�WR�FRQWULEXWH�PXFK�OHVV�VHGLPHQW
UHODWLYH�WR�WKH�HDUWKIORZV�WKHPVHOYHV
�1RODQ�DQG�-DQGD��������

(DUWK�EORFN�JOLGHV��DQRWKHU�W\SH�RI�GHHS�
VHDWHG�ODQGVOLGH��IRU�ODQGVOLGH�WHUPLQRORJ\�
VHH�9DUQHV��������WHQG�WR�EH�PXFK�OHVV
REYLRXV��DQG�DUH�XVXDOO\�D�SDUW�RI�D�ODUJHU
PRELOH�VORSH��.HOVH\����������:KLOH�GHHS�
VHDWHG�IDLOXUHV�DUH�QRW�DIIHFWHG�E\�WUHH�URRW
VWUHQJWK��WKH\�FDQ�EH�DIIHFWHG�E\�LQFUHDVHG
UHVLGXDO�VRLO�PRLVWXUH�IROORZLQJ�WLPEHU
KDUYHVW�DQG�FRQFHQWUDWHG�URDG�GUDLQDJH
�&'0*������������D������E������D������E�
����F������D��DQG�����E��

:KLOH�ORVV�RI�URRW�VWUHQJWK�GXH�WR�WLPEHU
KDUYHVW�SUREDEO\�GRHV�QRW�DIIHFW�GHHS�
VHDWHG�ODQGVOLGHV��WKH�LQFUHDVH�LQ�VRLO
PRLVWXUH�FDXVHG�E\�WKH�GHFUHDVH�LQ
HYDSRWUDQVSLUDWLRQ�FRXOG�FDXVH�LQFUHDVHG
PRYHPHQWV��%HGURVVLDQ����������(IIHFWV�DUH
OLNHO\�WR�EH�KLJKO\�VSHFLILF�WR�HDFK�ODQGVOLGH�
1RWDEO\��WKHUH�LV�D�KLJKHU�ULVN�RI�LPSDFW
ZKHQ�GHHS�VHDWHG�ODQGVOLGHV�DUH�DGMDFHQW�WR
VWUHDPV�

6KDOORZ��5DSLG�0DVV�:DVWLQJ
7KH�RWKHU�PDLQ�IRUP�RI�PDVV�PRYHPHQW�LV
PXFK�PRUH�UDSLG���7KHVH�LQFOXGH�WKH�&'0*
JHRPRUSKLF�IHDWXUHV�GHVLJQDWHG�DV�LQQHU
JRUJHV��GHEULV�VOLGH�VORSH�DPSKLWKHDWHUV�
GHEULV�VOLGHV��DQG�GHEULV�IORZV���7KH\�RFFXU
LQ�D�PDWWHU�RI�KRXUV��PLQXWHV��RU�VHFRQGV�
.HOVH\�HW�DO���������VXPPDUL]H�WKH
FKDUDFWHULVWLFV�RI�WKHVH�ODQGVOLGHV���7KH\
WHQG�WR�EH�VKDOORZ��JHQHUDOO\�OHVV�WKDQ
VHYHQ�IHHW�LQ�GHSWK�DQG�GHYHORS�RQ�VWHHS
VORSHV��W\SLFDOO\�JUHDWHU�WKDQ����SHUFHQW�

7ZR�QDWXUDO�VRXUFHV�RI�UDSLG�PDVV�ZDVWLQJ
DUH�SUHVHQW�LQ�WKH�QRUWKHUQ�&RDVW�5DQJHV�RI
&DOLIRUQLD���7KH�ILUVW�VRXUFH�LV�LQ�VWHHS
WULEXWDU\�GUDLQDJHV�DQG�KLOOVORSHV��+DUGHQ
HW�DO�����������7KHVH�PRYHPHQWV�DUH
GLVFUHWH��HSLVRGLF�HYHQWV�ZKLFK�RFFXU�LQ
UHVSRQVH�WR�D�VWRUP�HYHQW���$FWXDO
PRYHPHQW�LV�SULPDULO\�WUDQVODWLRQDO��YHUVXV
URWDWLRQDO����7KH�RWKHU�VRXUFH�RI�QDWXUDO
IDLOXUHV�LV�IURP�FROOXYLDO�KROORZV��'LHWULFK
DQG�'XQQH����������&ROOXYLDO�KROORZV�DUH
PRUH�FRPPRQ�LQ�FRPSHWHQW�URFN���,Q�WKH
QRUWKHUQ�&RDVW�5DQJHV�RI�&DOLIRUQLD��WKLV
LQFOXGHV�WKH�XQPHWDPRUSKRVHG�URFNV�RI�WKH
)UDQFLVFDQ�&RPSOH[���&ROOXYLDO�KROORZV
GHYHORS�DIWHU�D�VHFWLRQ�RI�ZHDWKHUHG
EHGURFN�JLYHV�ZD\��SURGXFLQJ�D�KROORZ
XVXDOO\�EHWZHHQ����DQG����IHHW�ZLGH�DQG��
WR����IHHW�GHHS���2YHU�WLPH��WKH�KROORZ
EHFRPHV�ILOOHG�ZLWK�GHEULV�IURP�WKH
VXUURXQGLQJ�KLOOVORSHV���6RLO�IRUPV�DQG�WKH
IHDWXUHV�GHYHORS�D�VKDOORZ��FRQFDYH�SURILOH�
'XULQJ�DQ�H[WUHPH�VWRUP�HYHQW��LQFUHDVHG
SRUH�ZDWHU�SUHVVXUH�LQ�VRLO�DQG�FROOXYLXP
FDXVHV�IDLOXUH��DQG�WKH�SURFHVV�EHJLQV�DJDLQ
�5HQHDX�DQG�'LHWULFK����������&ROOXYLDO
KROORZV�DUH�DQ�LPSRUWDQW�VXUIDFH�HURVLRQDO
SURFHVV�LQ�FRPSHWHQW�OLWKRORJLHV���:KHUH
SUHVHQW��FROOXYLDO�KROORZV�PD\�RFFXS\�DV
PXFK�DV����SHUFHQW�RI�VR�FDOOHG�§]HUR�RUGHU¨
GUDLQDJHV���7KHVH�GUDLQDJHV�DUH�GHSUHVVLRQV
IRXQG�DW�WKH�KHDG�RI�HVWDEOLVKHG�GUDLQDJHV
DQG�KDYH�QR�VXUIDFH�IORZ�IHDWXUHV
WKHPVHOYHV���0DQ\�FROOXYLDO�KROORZV�DUH�OHVV
WKDQ�ILYH�DFUHV�LQ�H[WHQW�

7KH�PDSSHG�IHDWXUHV�PRVW�VXVFHSWLEOH�WR
WLPEHU�KDUYHVW�DFWLYLWLHV�DUH�GHEULV
VOLGHVORSHV��DOVR�FDOOHG�DPSKLWKHDWHUV��DQG
LQQHU�JRUJHV��&'0*������������D������E�
����D������E������F������D��DQG�����E��
$GGLWLRQDOO\��KHDGZDOO�VZDOHV��ZKLFK�DUH
URXJKO\�HTXLYDOHQW�WR�FROOXYLDO�KROORZV��DUH
VXVFHSWLEOH���7KHVH�ODQGIRUPV�PD\�SURGXFH
HLWKHU�GHEULV�VOLGHV�RU�GHEULV�DYDODQFKHV�
GHSHQGLQJ�RQ�ORFDO�FRQGLWLRQV���7KHVH
IHDWXUHV�DUH�VXVFHSWLEOH�GXH�WR�WKH�ORVV�RI
WUHH�URRW�VWUHQJWK�DIWHU�ORJJLQJ��=HLPHU�
�������DQG�ZKHQ�ORJJLQJ�URDGV�DUH�EXLOW
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WKURXJK�WKHP���$�UHFHQW�VWXG\�VKRZHG�WKDW
LQQHU�JRUJH�IDLOXUHV�DQG�IDLOXUHV�IURP�VWHHS
VWUHDPVLGH�DUHDV�DFFRXQWHG�IRU����SHUFHQW
RI�WKH�GRFXPHQWHG�VHGLPHQW�GHOLYHULQJ
HURVLRQ�VLWHV�LQ�WKH�/RZHU�(HO�5LYHU�DUHD
�3DFLILF�:DWHUVKHG�$VVRFLDWHV��XQSXEOLVKHG
UHSRUW����������+RZHYHU��URRW�VWUHQJWK�LQ
KDUYHVWHG�UHGZRRG�IRUHVWV�PD\�EH�JUHDWHU
EHFDXVH�UHGZRRGV�WHQG�WR�VSURXW�IURP�WKH
VWXPS�ZKLFK�PHDQV�WKDW�VRPH�URRW�VWUHQJWK
PD\�EH�UHWDLQHG���$QRWKHU�IDFWRU�LV�ORVV�RI
HYDSRWUDQVSLUDWLRQ�GXH�WR�ODFN�RI�PRLVWXUH
XSWDNH�E\�WUHHV�RQ�D�FOHDUFXW�VORSH���:DWHU
WKDW�ZRXOG�KDYH�RWKHUZLVH�WUDQVSLUHG�WR�WKH
DLU�LQVWHDG�LQILOWUDWHV�WKURXJK�WKH�VRLO�
DGGLQJ�WR�SRUH�ZDWHU�SUHVVXUH�DQG
SRWHQWLDOO\�OHDGLQJ�WR�ODQGVOLGHV��$QGHUVRQ
HW�DO�����������7KLV�HIIHFW�GLPLQLVKHV�IXUWKHU
LQWR�WKH�UDLQ\�VHDVRQ��EHFDXVH
HYDSRWUDQVSLUDWLRQ�GLPLQLVKHV�WR�WKH�SRLQW
ZKHUH�VRLO�EHFRPHV�VDWXUDWHG�DQ\ZD\
�5RWKDFKHU��������+DUU�HW�DO�����������$Q
DGGLWLRQDO�VRXUFH�RI�GHEULV�VOLGHV�DQG
DYDODQFKHV�LV�URDG�IDLOXUHV��ZKLFK�DUH
GLVFXVVHG�EHORZ�

�������� �6XUIDFH�(URVLRQ

7KH�3URMHFW�$UHD�KDV�VRPH�RI�WKH�KLJKHVW
VHGLPHQW�\LHOGV�RQ�WKH�FRQWLQHQW���7KH�(HO
5LYHU�KDV�D�PHDQ�DQQXDO�VHGLPHQW�\LHOG�
DGMXVWHG�WR�EDVLQ�DUHD��PRUH�WKDQ����WLPHV
WKDW�RI�WKH�0LVVLVVLSSL�5LYHU�DQG�IRXU�WLPHV
WKDW�RI�WKH�&RORUDGR�5LYHU��EHLQJ�DERXW
�������WRQV�SHU�VTXDUH�PLOH�IRU�WKH�SHULRG
�����WR�������%URZQ�DQG�5LWWHU��������
7KHUH�DUH�WZR�VRXUFHV�RI�WKLV�VHGLPHQW������
GLUHFW�LQSXW�IURP�PDVV�ZDVWLQJ��VXFK�DV
GHEULV�VOLGHV��GLVFXVVHG�DERYH���DQG����
VXUIDFH�RU�RYHUODQG�VXUIDFH�HURVLRQ�
1DWXUDO�VXUIDFH�HURVLRQ�LV�UHVWULFWHG�DOPRVW
H[FOXVLYHO\�WR�WKH�VKHHW�HURVLRQ�RI�ODQGVOLGH
VFDUV���$IWHU�WLPEHU�KDUYHVW�DQG�URDG
EXLOGLQJ��KRZHYHU��VXUIDFH�HURVLRQ�KDV�EHHQ
VKRZQ�WR�EH�VLJQLILFDQW��0DUURQ�HW�DO��������
%HVW�HW�DO���������0HJDKDQ�DQG�.LGG��������
GHFUHDVLQJ�VLWH�SURGXFWLYLW\�DQG�DIIHFWLQJ
VSDZQLQJ�JUDYHOV���1RWH�WKDW�VXUIDFH
HURVLRQ�RI�KLOOVORSHV�DOVR�LV�H[DFHUEDWHG�E\
WKH�HIIHFWLYH�LQFUHDVH�LQ�WKH�GUDLQDJH

QHWZRUN�WKDW�URDGV�DQG�VNLG�WUDLOV
UHSUHVHQW��VHH�6HFWLRQ��������(URVLRQ�FDQ�EH
VHSDUDWHG�LQWR�IRXU�FRPSRQHQWV���RYHUODQG
IORZ��UDLQVSODVK��ULOOLQJ��DQG�JXOO\LQJ�
2YHUODQG�IORZ�DQG�UDLQVSODVK�DUH
FRPPRQO\�JURXSHG�WRJHWKHU�XQGHU�WKH
JHQHUDO�WHUP�VKHHW�HURVLRQ��LQGLFDWLQJ
HURVLRQ�WKDW�WDNHV�SODFH�RXWVLGH�D�GHILQHG
FKDQQHO���2YHUODQG�IORZ�LV�VRPHWLPHV�FDOOHG
VKHHWZDVK���,W�RFFXUV�ZKHQ�UXQRII�IURP
UDLQIDOO�IORZV�LQ�D�YHU\�VKDOORZ��XQFRQILQHG
PDQQHU�DFURVV�JHQHUDOO\�SODQDU�VORSHV�
5DLQVSODVK�UHIHUV�WR�WKH�GLVORFDWLRQ�RI�VRLO
SDUWLFOHV�E\�WKH�LQLWLDO�LPSDFW�RI�UDLQGURSV�
:KHQ�D�UDLQ�GURS�KLWV�H[SRVHG�RU�HURGLEOH
VRLO��VPDOO�VRLO�SDUWLFOHV�DUH�GLVSODFHG�DQG
PRYH�VOLJKWO\�GRZQVORSH�DV�WKH\�VHWWOH�

:KHQ�VXUIDFH�UXQRII�EHFRPHV�FRQFHQWUDWHG�
WKH�HURVLYH�IRUFH�RI�ZDWHU�FDQ�FUHDWH�VPDOO
FKDQQHOV�RU�ULOOV���/DUJHU�FKDQQHOV�PD\
IRUP�ZKHQ�ULOOV�FRDOHVFH��IRUPLQJ�JXOOLHV�
5LOOLQJ�DQG�JXOO\LQJ�DUH�RIWHQ�JURXSHG
WRJHWKHU�DV�RQH�W\SH�RI�HURVLRQ��EHFDXVH
ERWK�LQYROYH�FRQFHQWUDWHG�UXQRII���6KHHW
HURVLRQ�JHQHUDOO\�WDNHV�SODFH�RQO\�RQ�D�YHU\
ORFDOL]HG�VFDOH��L�H���VHYHUDO�IHHW�WR�WHQV�RI
IHHW����,I�WKHVH�SURFHVVHV�SHUVLVW�XQLQKLELWHG
IRU�ORQJHU�GLVWDQFHV��H[LVWLQJ�LUUHJXODULWLHV
LQ�PLFURWRSRJUDSK\�W\SLFDOO\�FDXVH�ULOOV�WR
IRUP��RU�UXQRII�PD\�UHDFK�VPDOO�H[LVWLQJ
GUDLQDJHV���5LOOV�PD\�FRDOHVFH�WR�IRUP
JXOOLHV���*XOO\LQJ�PD\�DOVR�EH�FDXVHG�E\
EORFNDJH�DQG�UHURXWLQJ�RI�H[LVWLQJ
GUDLQDJHV���:KHQ�WKLV�RFFXUV��WKH�GLYHUWHG
IORZ�W\SLFDOO\�ZLOO�ILQG�D�QHZ�SDWKZD\�DQG
FDQ�HURGH�D�QHZ�FKDQQHO�LQ�WKH�KLOOVORSH�

7KHUH�DUH�VHYHUDO�VRXUFHV�RI�WLPEHU
PDQDJHPHQW�UHODWHG�VXUIDFH�HURVLRQ��WKHVH
FDQ�EH�JURXSHG�EURDGO\�LQWR�ORJJLQJ�UHODWHG
KLOOVORSH�VXUIDFH�HURVLRQ�DQG�URDG�UHODWHG
VXUIDFH�HURVLRQ�

7KH�XVH�RI�WUDFWRUV�RU�VNLGGHUV�GXULQJ
ORJJLQJ�DFWLYLWLHV�VFUDSHV�DZD\�WKH�RUJDQLF
OD\HU�DQG�FRPSDFWV�WKH�VRLOV�RQ�VNLG�WUDLOV�
ZKLFK�FUHDWH�DYHQXHV�IRU�RYHUODQG�IORZ�DQG
FDQ�OHDG�WR�KLOOVORSH�VXUIDFH�HURVLRQ���,Q
DGGLWLRQ��FDEOH�\DUGLQJ��ZKHQ�ORJV�DUH
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DOORZHG�WR�GUDJ�DFURVV�WKH�VXUIDFH��DOVR
GLVWXUEV�WKH�VXUIDFH�OD\HU��H[SRVLQJ�WKH�VRLO
WR�VXUIDFH�HURVLRQ���$OWHUDWLRQ�RI�WKH�VXUIDFH
GUDLQDJH�RI�D�KLOOVORSH�E\�ORJJLQJ�FDQ
LQGLUHFWO\�H[DFHUEDWH�HURVLRQ�FUHDWHG�IURP
VRLO�GLVWXUEDQFH�DORQH���7KH�SRWHQWLDO�IRU
VXUIDFH�HURVLRQ�GHSHQGV�RQ�WKH�H[WHQW�RI
VXUIDFH�GLVWXUEDQFH�

7KH�VHFRQG�JURXS�RI�VXUIDFH�HURVLRQ
SURFHVVHV�LQFOXGHV�URDG�EXLOGLQJ��ZKLFK
UHPRYHV�WKH�VXUIDFH�OD\HU�DQG�H[SRVHV�VRLO
LQ�WKH�URDG�WUHDG��ILOOVORSH��DQG�WKH�FXWVORSH�
0DLQWHQDQFH�DQG�XVH�RI�URDGV��5HLG�HW�DO��
������DOVR�KDV�D�PDMRU�HIIHFW�RQ�URDG
VXUIDFH�HURVLRQ���7KHVH�HIIHFWV�DUH�GLVFXVVHG
EHORZ�XQGHU�5RDGV�

6XUIDFH�HURVLRQ�KDV�WZR�DWWHQGDQW�HIIHFWV�
,W�FDQ�UHGXFH�VRLO�SURGXFWLYLW\�E\�UHPRYLQJ
WKH�RUJDQLF�OD\HU��VHH�6HFWLRQ�����������DQG
LW�FDQ�GHOLYHU�WR�VWUHDPV�ILQH�VHGLPHQW�
ZKLFK�DIIHFWV�ZDWHU�TXDOLW\�DQG�ILVK
KDELWDW���'HOLYHU\�WR�VWUHDPV�FDQ�EH�DIIHFWHG
E\�WKH�VLWH�FRQGLWLRQV�ZKHUH�HURVLRQ�RFFXUV�
DQG�EHWZHHQ�WKH�HURGLQJ�DUHD�DQG�WKH
VWUHDP���9HJHWDWLRQ�DQG�GHEULV�FDQ
HIIHFWLYHO\�SUHYHQW�ILQH�VHGLPHQW�IURP�VKHHW
HURVLRQ�IURP�UHDFKLQJ�D�VWUHDP���6WUHDP
EXIIHUV��RU�50=V��FDQ�IXQFWLRQ�LQ�WKLV�ZD\�
SURYLGHG�WKH\�DUH�ZLGH�HQRXJK�DQG�DUH
UHODWLYHO\�LQWDFW�DQG�FRQWLQXRXV��VHH
6HFWLRQ��������$Q�50=�PD\�QHHG�WR�EH����
IHHW�WR�ILOWHU�RXW�FOD\�VL]H�SDUWLFOHV��IRXU
PLFURQV�RU�OHVV��:LOVRQ���������PXFK�RI�WKH
OLWHUDWXUH��KRZHYHU��UHFRPPHQGV�D�ZLGWK�RI
DERXW�����IHHW�WR�SUHYHQW�VHGLPHQW�IURP
UHDFKLQJ�VWUHDPV���%XIIHUV�FDQQRW�ILOWHU�RXW
ILQH�VHGLPHQW�LQ�FKDQQHOL]HG�IORZ��VXFK�DV
LQ�URDGVLGH�GLWFKHV�

+LOOVORSH�(URVLRQ
0DUURQ�HW�DO���������GLUHFWO\�PHDVXUHG
VXUIDFH�HURVLRQ�UDWHV�RQ�KLOOVORSHV��QRW
FRXQWLQJ�WKH�VXUIDFH�HURVLRQ�IURP�ULOOV�DQG
JXOOLHV���7KH\�IRXQG�WKDW�VXUIDFH�HURVLRQ
YDULHG�E\�SDUHQW�PDWHULDO�DQG�E\�ODQG�XVH�
6XUIDFH�HURVLRQ�RQ�ORJJHG�VDQGVWRQH�VORSHV
ZDV�VPDOO�UHODWLYH�WR�WKH�HVWLPDWHG�EDVLQ�
ZLGH�DYHUDJH�RI�5HGZRRG�&UHHN���6XUIDFH

HURVLRQ�RQ�FDEOH�\DUGHG�VFKLVW�VORSHV�
KRZHYHU��ZDV�RQH�KDOI�RI�WKH�EDVLQ�ZLGH
DYHUDJH���2Q�WUDFWRU�\DUGHG�VFKLVW�VORSHV�
VXUIDFH�HURVLRQ�ZDV�WZLFH�WKDW�RI�WKH�EDVLQ�
ZLGH�DYHUDJH���7KLV�VXJJHVWV�WKDW�LQ�VSLWH�RI
WKH�QDWXUDOO\�KLJK�VHGLPHQW�\LHOG�LQ�WKHVH
EDVLQV��WUDFWRU�ORJJLQJ�FDQ�KDYH�D
VLJQLILFDQW�HIIHFW�RQ�VHGLPHQW�\LHOG�
SDUWLFXODUO\�ZKHUH�D�ZDWHUVKHG�LV�XQGHUODLQ
SUHGRPLQDQWO\�E\�VKHDUHG��LQFRPSHWHQW
URFN���3RVW�KDUYHVW�WUHDWPHQW�RI�VNLG�WUDLOV
�H�J���ZDWHUEDUULQJ��DQG�50=V��KRZHYHU�
UHGXFH�GHOLYHUDELOLW\�RI�WKH�VHGLPHQW���7KH
VWXG\�E\�0DUURQ�HW�DO���������H[DPLQHG�WKH
HIIHFWV�RI�ORJJLQJ�WKDW�WRRN�SODFH�PRVWO\�LQ
WKH�����V��IRUHVW�SUDFWLFH�UHJXODWLRQV�KDYH
FKDQJHG�VLJQLILFDQWO\�ZLWK�UHJDUG�WR�WUDFWRU
ORJJLQJ�DQG�URDG�EXLOGLQJ�VLQFH�WKHQ�
+RZHYHU��EHFDXVH�WKH�VWXG\�H[FOXGHG
JXOO\LQJ�DQG�ULOOLQJ��ZKLFK�DUH�DIIHFWHG
PRUH�E\�WUDFWRU�DQG�URDG�EXLOGLQJ���WKH
UHVXOWV�DUH�SHUWLQHQW�WR�FXUUHQW�IRUHVW
SUDFWLFHV�

*XOO\�DQG�ULOO�HURVLRQ�PD\�DOVR�EH�D
VLJQLILFDQW�VRXUFH�RI�ORJJLQJ�UHODWHG
VHGLPHQW���:HDYHU�HW�DO���������IRXQG�WKDW
ORZ�RUGHU�GUDLQDJHV�ZHUH�FRPPRQO\
GLYHUWHG�RU�EORFNHG�E\�URDGV��SOXJJHG
FXOYHUWV��DQG�WUDFWRU�VNLGGHU�WUDLOV���6NLGGHU
ORJJLQJ�GLVUXSWHG����WR����SHUFHQW�RI�WKH
VXUIDFH�LQ�WKHLU�VWXG\�DUHD���6WUHDP
GLYHUVLRQV�ZHUH�WKH�FDXVH�RI�PRVW�RI�WKH
JXOOLHV�REVHUYHG��LQ�WKLV�LQVWDQFH�LQ�WKH
5HGZRRG�&UHHN�GUDLQDJH���7KH\�DOVR�IRXQG
WKDW�WKLFN�VRLOV�RQ�LQFRPSHWHQW�URFN
SURGXFHG�WKH�ODUJHVW�DPRXQW�RI�VHGLPHQW�
,Q�DGGLWLRQ��JXOOLHV�JUHDWHU�WKDQ����VTXDUH
IHHW�LQ�FURVV�VHFWLRQ�DFFRXQWHG�IRU
���SHUFHQW�RI�WKH�VHGLPHQW�\LHOG�IURP
JXOOLHV���$OO�RI�WKH�VWXG\�VLWHV�LQ�:HDYHU�HW
DO���������KDG�D�PHDQ�VORSH�RI�OHVV�WKDQ
���SHUFHQW���.HOVH\��������IRXQG�WKDW
���SHUFHQW�RI�WKH�VHGLPHQW�SURGXFWLRQ�LQ
WKH�9DQ�'X]HQ�5LYHU�ZDWHUVKHG�ZDV
UHODWHG�WR�JXOO\�HURVLRQ��DOWKRXJK�KH�GLG�QRW
GLVWLQJXLVK�EHWZHHQ�QDWXUDO�DQG
PDQDJHPHQW�LQGXFHG�HURVLRQ���1RWH�WKDW
VHYHUDO�FKDQJHV�LQ�)35V�VLQFH�WKH�WLPH�RI
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:HDYHUªV�VWXG\������V��GLPLQLVK�WKH
UHODWLRQVKLSV�EHWZHHQ�JXOO\LQJ�DQG�WUDFWRU
ORJJLQJ�UHODWLYH�WR�FXUUHQW�SUDFWLFHV���7KHVH
LQFOXGH�WKH�UHTXLUHPHQW�RI�UHPRYLQJ
VWUHDP�FURVVLQJV�RI�VNLG�WUDLOV�XSRQ
FRPSOHWLRQ�RI�ORJJLQJ�RSHUDWLRQV��DOWKRXJK
WKH�LPSOHPHQWDWLRQ�RI�VRPH�RI�WKH�)35�PD\
QRW�EH�DGHTXDWH��&')��������

.HOVH\��������IRXQG�WKDW����SHUFHQW�RI�WKH
WRWDO�KLOOVORSH�VHGLPHQW�\LHOG�IURP�WKH�9DQ
'X]HQ�5LYHU�ZDWHUVKHG�FDPH�IURP�MXVW
����SHUFHQW�RI�WKH�ZDWHUVKHG��ZKLFK
VXJJHVWV�WKDW�EURDG�FDWHJRUL]DWLRQ�DQG
UDQNLQJ�RI�VXUIDFH�HURVLRQ�KD]DUG�RQ�D
ZDWHUVKHG�VFDOH�LV�RQO\�WKH�ILUVW�VWHS�LQ
HYDOXDWLQJ�VLWH�VSHFLILF�VXUIDFH�HURVLRQ
KD]DUGV��DQG�PD\�QRW�LQ�LWVHOI�DGHTXDWHO\
FKDUDFWHUL]H�VHGLPHQW�LQSXWV���+LJK
VHGLPHQW�ORDGV�FDQ�RFFXU�IURP�GLVWXUEDQFH
RI�RQH�VHQVLWLYH�DUHD�

,Q�WKH�VDPH�VWXG\��LW�ZDV�IRXQG�WKDW�GXULQJ
WKH������DQG������VWRUPV��IRXU�WLPHV�DV
PXFK�VHGLPHQW�ZDV�SURGXFHG�IURP�ORJJHG
DUHDV�DV�IURP�XQORJJHG�DUHDV���0RVW�RI�WKLV
VHGLPHQW�ZDV�UHODWHG�WR�URDG�FRQVWUXFWLRQ�
QRW�KLOOVORSHV���1RWDEO\��WKH�HIIHFWV�RI
KLOOVORSH�HURVLRQ�DUH�GHSHQGHQW�RQ�GHOLYHU\
RI�HURGHG�VRLO�WR�VWUHDPV���'HOLYHU\�LV
DIIHFWHG�E\�WRSRJUDSK\�DQG�YHJHWDWLRQ
EHWZHHQ�WKH�HURGLQJ�DUHD�DQG�WKH�VWUHDP�
%XIIHU�VWULSV�KDYH�EHHQ�VKRZQ�WR�EH
HIIHFWLYH�LQ�§ILOWHULQJ¨�RXW�VHGLPHQW�EHIRUH�LW
UHDFKHV�WKH�VWUHDP��SURYLGHG�WKDW�WKH
EXIIHU�LV�ZLGH�HQRXJK�DQG�WKDW�YHJHWDWLRQ�LV
LQWDFW���-RKQVRQ�DQG�5\ED��������VXUYH\HG
WKH�OLWHUDWXUH�RQ�EXIIHU�ZLGWKV���7KH\�IRXQG
ZLGH�YDULDELOLW\�LQ�WKH�ILQGLQJV�RI�VWXGLHV
GHDOLQJ�ZLWK�VHGLPHQW�ILOWUDWLRQ�RI�EXIIHUV�
+RZHYHU��WKH�UHFRPPHQGHG�EXIIHU�ZLGWKV
IRU�VHGLPHQW�FOXVWHUHG�DURXQG�����IHHW�
7KXV��ZLWKRXW�NQRZLQJ�VLWH�VSHFLILF
LQIRUPDWLRQ��WKH�EHVW�DYDLODEOH�LQIRUPDWLRQ
LQGLFDWHV�WKDW�PRVW��EXW�SHUKDSV�QRW�DOO�
VHGLPHQW�IURP�DGMDFHQW�GLVWXUEHG�DUHDV�LV
ILOWHUHG�E\�XQGLVWXUEHG�EXIIHU�VWULSV�RI����
IHHW�RU�PRUH���-RKQVRQ�DQG�5\ED�SRLQW�RXW
WKDW�HIIHFWLYHQHVV�RI�D�EXIIHU�IRU�VHGLPHQW

ILOWUDWLRQ�LV�JUHDWO\�GLPLQLVKHG�LI�IORZ
EHFRPHV�FKDQQHOL]HG�ZLWKLQ�WKH�EXIIHU�
%HFDXVH�RI�WKH�FRQFHUQV�LQGLFDWHG�DERYH�
XQGHU�)35V��7+3V�PXVW�DGGUHVV�VHQVLWLYH
DUHDV�RQ�D�VLWH�VSHFLILF�EDVLV�

�������� �5RDGV

)RUHVW�URDGV�KDYH�HYROYHG�IURP�FUXGH�VNLG
WUDLOV�WR�KLJKO\�HQJLQHHUHG�WUDQVSRUWDWLRQ
FRUULGRUV���$�IRUHVW�URDG�LV�W\SLFDOO\�GLUW�RU
JUDYHO�DQG�KDV�D�VXUIDFH��RU�§WUHDG¨��ZLGWK
RI����WR����IHHW���0DLQ�KDXO�URDGV�DQG�URDGV
XVHG�IRU�ZLQWHU�KDXOLQJ�DUH�JHQHUDOO\�JUDYHO
VXUIDFHG���:KHQ�EXLOW�RQ�D�KLOOVLGH��WKH�URDG
ULJKW�RI�ZD\�ZLOO�LQFOXGH�VLJQLILFDQW�ZLGWKV
ZKHUH�WKH�KLOOVORSH�KDV�EHHQ�UHPRYHG
�FXWVORSH��DQG�ZKHUH�H[FDYDWHG�PDWHULDO
KDV�EHHQ�SODFHG�RQ�WKH�KLOOVORSH�EHORZ
�ILOOVORSH����7KH�WRWDO�ZLGWK�RI�WKH�URDG�
LQFOXGLQJ�FXWVORSH�DQG�ILOOVORSH��PD\�EH�XS
WR�����IHHW��GHSHQGLQJ�RQ�FRQVWUXFWLRQ�DQG
VORSH���7\SLFDO�ZLGWKV��KRZHYHU��DUH
DSSUR[LPDWHO\����WR����IHHW�KRUL]RQWDOO\�
:KLOH�URDGV�FDQ�KDYH�D�VLJQLILFDQW�HIIHFW�RQ
VORSH�VWDELOLW\�DQG�VHGLPHQW�SURGXFWLRQ�
WKHVH�SRWHQWLDO�HIIHFWV�FDQ�EH�PLQLPL]HG�E\
SURSHU�URDG�ORFDWLRQ��FRQVWUXFWLRQ�SUDFWLFHV�
DQG�GUDLQDJH�FRQWURO���:HDYHU�DQG�+RJDQV
�������SUHVHQW�GHWDLOV�RQ�SURSHU�SUDFWLFHV�

5RDGV�DUH�FRQVLGHUHG�WKH�PDLQ�FDXVH�RI
DFFHOHUDWHG�VXUIDFH�HURVLRQ�LQ�IRUHVWV�DFURVV
WKH�ZHVWHUQ�8QLWHG�6WDWHV��&DOLIRUQLD
'LYLVLRQ�RI�6RLO�&RQVHUYDWLRQ�������
&DOLIRUQLD�'HSDUWPHQW�RI�)RUHVWU\�������
+DUU�DQG�1LFKROV����������3URFHVVHV
LQLWLDWHG�RU�DIIHFWHG�E\�URDGV�LQFOXGH
ODQGVOLGHV��URDG�VXUIDFH�HURVLRQ��VHFRQGDU\
VXUIDFH�HURVLRQ��ODQGVOLGH�VFDUV�H[SRVHG�WR
UDLQVSODVK���DQG�JXOO\LQJ���,Q�PDQ\
ORFDWLRQV��SRRUO\�GHVLJQHG�URDGV�KDYH�EHHQ
VKRZQ�WR�KDYH�D�ODUJHU�HIIHFW�RQ
VHGLPHQWDWLRQ�WKDQ�KLOOVORSH�ODQGVOLGHV�RU
VXUIDFH�HURVLRQ��.HOVH\�������%HVW�HW�DO��
������:X�DQG�6ZDQVWRQ��������6ZDQVRQ�HW
DO���������=LHPHU�HW�DO�����������,Q�WKH
5HGZRRG�&UHHN�ZDWHUVKHG��VWUHDP
GLYHUVLRQV�DW�URDGV�DQG�VNLG�WUDLOV�ZHUH�WKH
OHDGLQJ�FDXVHV�RI�KLOOVORSH�VXUIDFH�HURVLRQ
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�:HDYHU�HW�DO�����������7KHVH�URDGV�ZHUH
FRQVWUXFWHG�SULRU�WR�FXUUHQW�)35
UHTXLUHPHQWV���0F*XUN�HW�DO��������
FRPSLOHG�UDWLRV�RI�VHGLPHQW�SURGXFWLRQ�IURP
ORJJLQJ�WR�WKDW�RI�URDGV��ZKLFK�UDQJHG
EHWZHHQ�������DQG������LQGLFDWLQJ�WKH
GRPLQDQFH�RI�URDG�UHODWHG�VHGLPHQW�

5RDG�SULVP�IDLOXUH�FDQ�EH�FRPPRQ�LQ
IRUHVWHG�ZDWHUVKHGV���)DLOXUH�RI�WKH�ILOOVORSH
LV�XVXDOO\�D�UHVXOW�RI�LQFUHDVHG�ZDWHU
FRQWHQW�RU�GLVUXSWLRQ�RI�WKH�QDWXUDO
GUDLQDJH���:KHQ�IDLOXUH�RFFXUV��SRUWLRQV�RI
WKH�KLOOVORSH�XQGHUQHDWK�WKH�ILOO�PDWHULDO
PD\�EH�UHPRYHG��DV�ZHOO�DV�WKH�ILOO�LWVHOI�
,QFUHDVHG�ZDWHU�FRQWHQW�IURP�SRRUO\
GHVLJQHG�URDGV�PD\�DOVR�FRQFHQWUDWH�ZDWHU
ZKLFK�FDQ�GHVWDELOL]H�URDG�ILOO��H[LVWLQJ
PDVV�ZDVWLQJ�IHDWXUHV��RU�D�SUHYLRXVO\
VWDEOH�KLOOVLGH�

6RPHWLPHV�WKH�URDG�FXW�ZLOO�IDLO��WKLV�LV
SULPDULO\�LQ�UHVSRQVH�WR�UHPRYLQJ
GRZQVORSH�VXSSRUW���:KHQ�WKH�URDG�FXW
IDLOV��LW�XVXDOO\�GHSRVLWV�RQ�WKH�URDG���7KLV
PD\�EORFN�WKH�LQVLGH�GLWFK�DQG�OHDG�WR
IOXYLDO�VXUIDFH�HURVLRQ�RI�WKH�URDG�SULVP�DV
ZDWHU�LQ�WKH�GLWFK�IORZV�DURXQG�WKH�IDLOXUH�
6WUHDP�FURVVLQJV�IDLO�ZKHQ�FXOYHUWV�DUH�QRW
ODUJH�HQRXJK�RU�EHFRPH�SOXJJHG�ZLWK
GHEULV���:DWHU�DQG�GHEULV�ZLOO�EXLOG�XS
EHKLQG�WKH�URDG�SULVP��ZKLFK�PD\�FROODSVH
IURP�WKH�IRUFH�RI�WKH�ZDWHU��RU�PD\�HURGH�E\
ZDWHU�RYHUWRSSLQJ�LWV�VXUIDFH���6L]LQJ
UHTXLUHPHQWV�IRU�FXOYHUWV�GR�QRW�DFFRXQW�IRU
GHEULV�WKDW�FRPPRQO\�FRPHV�GRZQ
FKDQQHOV��SDUWLFXODUO\�RQ�VPDOO�FKDQQHOV�

5RDG�VXUIDFH�HURVLRQ�LV�SDUWLFXODUO\�DIIHFWHG
E\�WUDIILF��DQG�VHGLPHQW�\LHOG�LQFUHDVHV
VXEVWDQWLDOO\�ZLWK�LQFUHDVHV�LQ�WUDIILF��5HLG
DQG�'XQQH����������7KLV�LQGLFDWHV�WKDW�WKH
PRVW�KHDYLO\�XVHG�URDGV��RYHU�WLPH��ZLOO
JHQHUDWH�WKH�PRVW�VHGLPHQW���,Q�DGGLWLRQ��LW
FDQ�EH�UHDVRQHG�WKDW�HDFK�SLHFH�RI�D�URDG�LV
KHDYLO\�XVHG�DW�VRPH�SRLQW��XVXDOO\�GXULQJ
WKH�WLPEHU�KDUYHVW�IRU�ZKLFK�LW�LV�EXLOW�
6HGLPHQW�IURP�URDG�VXUIDFHV�LV�JHQHUDWHG
SULPDULO\�ZKHQ�URDGV�DUH�XVHG�GXULQJ�WKH
UDLQ\�VHDVRQ���7KH�ORQJ�WHUP�VHGLPHQW�\LHOG

LV�PXFK�ORZHU��KRZHYHU���5RDG�GHQVLW\�DQG
QXPEHU�RI�URDG�VWUHDP�FURVVLQJV�DUH�D
JHQHUDO�LQGLFDWRU�RI�WKH�VXVFHSWLELOLW\�RI�D
ZDWHUVKHG�WR�URDG�JHQHUDWHG�VHGLPHQW�
7DEOH�������VKRZV�WKH�QXPEHU�RI
URDG�VWUHDP�FURVVLQJV�RQ�3$/&2�ODQGV�E\
+8�IRU�DOO�FODVVHV���,Q�WKH�+XPEROGW�%D\
:$$��WKH�ORZHVW�QXPEHU�RI�FURVVLQJV�LV�LQ
WKH�-DFRE\�&UHHN�+8��ZLWK�RQO\�WZR�
KRZHYHU��3$/&2�RZQHUVKLS�LV�YHU\�OLPLWHG
LQ�WKLV�+8���7KH�KLJKHVW�LV�(ON�5LYHU�+8�
ZLWK�������6DOPRQ�&UHHN�+8�LV�DOVR�ORZ
ZLWK����FURVVLQJV���)UHVKZDWHU�&UHHN�LV�DOVR
YHU\�KLJK��ZLWK�����FURVVLQJV���7KHVH
QXPEHUV�UHIOHFW�WKDW�)UHVKZDWHU�DQG�(ON
5LYHU�KDYH�WKH�KLJKHVW�VWUHDP�GHQVLWLHV�LQ
WKH�3URMHFW�$UHD�

,Q�JHQHUDO��URDG�PDLQWHQDQFH��H�J���FOHDULQJ
SOXJJHG�FXOYHUWV���VXUIDFLQJ�URDGV�ZLWK
URFN��DQG�URDG�GHVLJQ��SURSHUO\�VL]HG
FXOYHUWV�DQG�IXOO�EHQFK�FRQVWUXFWLRQ�RQ
VWHHS�VORSHV��VLJQLILFDQWO\�UHGXFH�WKH
SRWHQWLDO�IRU�VHGLPHQW�GHOLYHU\�IURP�URDGV�

�������� �6RLO�3URGXFWLYLW\

7KHUH�DUH�VHYHUDO�ZD\V�LQ�ZKLFK�D�VRLOªV
DELOLW\�WR�JURZ�SODQWV�FDQ�GHFUHDVH���)LUVW�
VRLOV�FDQ�EH�UHPRYHG�IURP�SURGXFWLRQ�ZKHQ
D�URDG�LV�EXLOW�RU�ZKHQ�DQ�LPSHUYLRXV
VXUIDFH�LV�SODFHG�RQ�VRLO���,Q�DGGLWLRQ��VRLO
HURVLRQ�FDQ�GHFUHDVH�SURGXFWLYLW\���7KH
VXUIDFH�OD\HU�RI�VRLO�FDQ�EH�VWULSSHG�GXH�WR
ORVV�RI�YHJHWDWLYH�FRYHU�RU�VFUDSLQJ�E\
HTXLSPHQW�DQG�VXEVHTXHQW�H[SRVXUH�WR
UDLQIDOO��*HSSHUW�HW�DO�����������7KLV�RFFXUV
W\SLFDOO\�ZKHQ�VNLGGHUV��WUDFWRUV��DUH�XVHG
IRU�ORJJLQJ���6XUIDFH�HURVLRQ�RI���LQFK�RI�VRLO
LQ�WKH�3OXPDV�1DWLRQDO�)RUHVW�ZDV�VKRZQ
WR�GHFUHDVH�VLWH�SURGXFWLYLW\�E\����SHUFHQW
�86)6����������7KH�ORVV�RI�SRUH�VSDFH�LQ�WKH
VRLO�FDQ�DIIHFW�WKH�DELOLW\�RI�VHHGV�WR
JHUPLQDWH�DQG�RI�SODQWV�WR�UH�HVWDEOLVK�
7KLV�HIIHFW�RFFXUV�GXH�WR�FRPSDFWLRQ�FDXVHG
E\�KHDY\�HTXLSPHQW�RU�E\�VNLGGLQJ�ORJV
DFURVV�WKH�VRLO�VXUIDFH�

6NLGGHU�RU�WUDFWRU�ORJJLQJ�KDV�E\�IDU�WKH
JUHDWHVW�HIIHFW�RQ�VRLO�FRPSDFWLRQ
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�)URHKOLFK����������7KH�QXPEHU�RI�SDVVHV�D
PDFKLQH�PDNHV�RYHU�D�VRLO�LV�D�PDMRU�IDFWRU
LQ�FDXVLQJ�FRPSDFWLRQ��)URHKOLFK�HW�DO��
��������7KH�JUHDWHVW�LQFUHDVHV�LQ�VRLO�EXON
GHQVLW\�RFFXU�LQ�WKH�ILUVW�IHZ�SDVVHV�
7KHUHIRUH��GLVSHUVHG�VNLGGLQJ�RSHUDWLRQV
FDQ�FDXVH�PRUH�FRPSDFWLRQ�RYHU�D�KDUYHVW
XQLW�WKDQ�FRQFHQWUDWHG�VNLGGLQJ�RSHUDWLRQV�
,I�WKH�VNLG�WUDLOV�DUH�PLQLPL]HG��WKH�DUHD
FRPSDFWHG�FDQ�EH�JUHDWO\�UHGXFHG��$W]HW�HW
DO���������

5HGXFWLRQ�LQ�WUHH�JURZWK�LV�WKH�PRVW
SURPLQHQW�HIIHFW�UHODWHG�WR�VRLO�FRPSDFWLRQ�
WKLV�HIIHFW�KDV�\HW�WR�EH�PHDVXUHG�WKURXJK
DQ�HQWLUH�URWDWLRQ��KRZHYHU���5HVHDUFK
UHVXOWV�VR�IDU�KDYH�EHHQ�PL[HG��DQG�PXFK
GHSHQGV�XSRQ�VLWH�FRQGLWLRQV��WKH�JHQHUDO
WUHQG�FLWHG�LQ�WKH�OLWHUDWXUH�LV�D�GHFUHDVH�LQ
WUHH�JURZWK�RQ�VNLG�WUDLOV��0LOOHU�HW�DO��
��������)URHKOLFK��������UHSRUWHG�D

���SHUFHQW�UHGXFWLRQ�LQ�JURZWK�RI�D����\HDU�
ROG�VWDQG�RI�SRQGHURVD�SLQH�RQ�VNLG�WUDLOV�
:HUW�DQG�7KRPDV��������PHDVXUHG�D
���SHUFHQW�UHGXFWLRQ�LQ�'RXJODV�ILU�JURZWK
RQ�FRPSDFWHG�VRLOV���3ODQWHG�VHHGOLQJV�PD\
GR�UHODWLYHO\�ZHOO�RQ�VNLG�WUDLOV��0LOOHU�HW
DO����������DOWKRXJK�QDWXUDOO\�VHHGHG�VWDQGV
PD\�KDYH�RQO\�D����SHUFHQW�VWRFNLQJ�OHYHO
RQ�VNLG�WUDLOV��6WHLQEUHQQHU�DQG�*HVVHO�
��������'HFUHDVHG�WLPEHU�YROXPHV�RI�DERXW
���SHUFHQW�KDYH�EHHQ�REVHUYHG�LQ�PLG�
URWDWLRQ�VWDQGV��6FRWW�HW�DO���������:HUW�DQG
7KRPDV��������

5HFRYHU\�IURP�VRLO�FRPSDFWLRQ�LV�VORZ�DQG
FDQ�UHVXOW�LQ�UHGXFHG�WLPEHU�\LHOGV
�+DWFKHOO�HW�DO�����������6RLO�FRPSDFWLRQ�PD\
UHVXOW�LQ�FXPXODWLYH�HIIHFWV�LI�KDUYHVW
URWDWLRQ�LV�OHVV�WKDQ�DERXW����\HDUV���)RU
H[DPSOH��:HUW�DQG�7KRPDV�������

Table 3.6-3.  Road/Stream Crossings on PALCO Lands by Watershed

Hydrologic Unit
Road/Stream

Crossings Number/mi2

Bear River 212 8.2
Eel Delta 298 17.7
Elk River 356 13.3
Freshwater Creek 385 16.0
Giants Avenue 42 12.0
Jacoby Creek 2 3.4
Larabee Creek 333 14.2
Lawrence Creek 302 12.7
Lower Eel 696 12.4
Middle Yager 59 15.7
NF Mattole River 26 3.1
North Yager 46 13.9
Lower Yager 274 12.2
Salmon Creek 58 10.0
Sequoia 217 12.0
Upper NF Mattole River 78 5.7
Van Duzen WAA 344 8.8
Grand Total 3,728 Average  11.4
Source:  Foster Wheeler Environmental Corporation, 1998
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PHDVXUHG�KLJK�EXON�GHQVLWLHV�LQ�VNLG�WUDLOV
���\HDUV�DIWHU�XVH���1DWXUDO�SURFHVVHV�WKDW
GHFUHDVH�VRLO�EXON�GHQVLW\��VXFK�DV�IUHH]H�
WKDZ�F\FOHV��ZHWWLQJ�DQG�GU\LQJ��DQG
DQLPDO�EXUURZLQJ��FDQQRW�UHYHUVH�WKH
HIIHFWV�RI�FRPSDFWLRQ��H[FHSW�RYHU�ORQJ
SHULRGV�RI�WLPH���,Q�WKH�3URMHFW�$UHD�
IUHH]LQJ�DQG�WKDZLQJ�PD\�QRW�RFFXU�H[FHSW
RQ�D�OLPLWHG�QXPEHU�RI�KLJK�HOHYDWLRQ
DUHDV��DQG�RQO\�IRU�VKRUW�SHULRGV�LQ�WKH
ZLQWHU���$V�URWDWLRQ�SHULRGV�GHFUHDVH��DQG�LI
VRLO�FRPSDFWLRQ�LV�VHYHUH��FRPSDFWLRQ�FRXOG
EH�FRPSRXQGHG�IURP�KDUYHVW�WR�KDUYHVW
�:HUW�DQG�7KRPDV����������)XUWKHUPRUH��LQ
DUHDV�ZKHUH�UHSHDWHG�HQWULHV�DUH�PDGH��DV
LQ�D�:/3=��FRPSDFWLRQ�LV�OLNHO\�WR�ZRUVHQ
RYHU�WLPH�

$QRWKHU�PHFKDQLVP�ZKLFK�GHFUHDVHV�VRLO
SURGXFWLYLW\�LV�DOWHUDWLRQ�RI�FKHPLFDO
SURSHUWLHV�RI�VRLO���7KH�PRVW�LPSRUWDQW
JURXS�RI�FKHPLFDO�LQSXWV�WR�WKH�VRLO�LV
QXWULHQWV���3UHVHQFH�RU�DEVHQFH�RI�QXWULHQWV
FDQ�GHWHUPLQH�WKH�ORQJ�WHUP�SURGXFWLYLW\�RI
WKH�VRLO���1XWULHQWV�DUH�JRYHUQHG�E\�LQSXW
DQG�RXWSXW��UHVXOWLQJ�LQ�QXWULHQW�F\FOLQJ
�6WRQH����������,I�WLPEHU�KDUYHVW�RYHU
VHYHUDO�URWDWLRQV�GHFUHDVHV�WKH�ELRPDVV
LQSXW�RI�QXWULHQWV�WR�VRLO��D�GHILFLHQF\
UHVXOWV���,I�ZKROH�WUHH�KDUYHVW�WDNHV�SODFH
�ZKHUH�WKH�VWHP��EUDQFKHV��DQG�QHHGOHV�DUH
UHPRYHG���QXWULHQW�ORVV�UDWHV�LQFUHDVH�WZR
WR�ILYH�WLPHV�WKH�EDFNJURXQG�ORVV�UDWHV
�6WRQH�HW�DO���������$OEDQ����������(YHQ�LI
ZKROH�WUHHV�DUH�QRW�UHPRYHG�IURP�KDUYHVW
XQLWV��RU�LI�ZKROH�WUHHV�DUH�PRYHG�WR�D
VLQJOH�VLWH�IRU�EXFNLQJ��WKH�HIIHFWV�RQ
DYHUDJH�QXWULHQW�OHYHOV�PD\�EH�VLPLODU�WR
ZKROH�WUHH�KDUYHVW��8OULFK��������6WRQH�
��������7KH�VLWH�LQGH[�RI�DQ�DUHD�PD\
GHFUHDVH�RYHU�WLPH�XQGHU�WKLV�W\SH�RI
PDQDJHPHQW���)XUWKHUPRUH��OLFKHQ�RQ�ROG�
JURZWK�'RXJODV�ILU�FDQ�FRQWULEXWH
VLJQLILFDQW�DPRXQWV�RI�QLWURJHQ��DV�FDQ
GHFD\LQJ�ORJV��'HQLVRQ����������7KHVH
QLWURJHQ�IL[HUV�DUH�VXSSUHVVHG�RU�DEVHQW
IURP�PDQDJHG�IRUHVWV��)5$33��������
$OWHUQDWHO\��LI�URWDWLRQ�F\FOH�LV�GHFUHDVHG�
VRLO�QXWULHQW�F\FOLQJ�FDQ�LQFUHDVH��*HSSHUW

HW�DO�����������&XWWLQJ�\RXQJ�JURZWK�IRUHVWV
WHPSRUDULO\�GLVUXSWV�WKH�QXWULHQW�F\FOH��EXW
WKHVH�IRUHVWV�DFFXPXODWH�DQG�UHWXUQ
QXWULHQWV�IDVWHU�WKDQ�ROG�JURZWK�IRUHVWV�
7KH�URWDWLRQ�OHQJWK�DW�ZKLFK�WKH�ORVVHV
IURP�WLPEHU�UHPRYDO�DUH�RIIVHW�E\�IDVWHU
QXWULHQW�F\FOLQJ�LV�XQNQRZQ�

7LPEHU�KDUYHVW�FDQ�DOVR�FKDQJH�WKH
QLWURJHQ�EDODQFH�E\�LQFUHDVLQJ
DPPRQLILFDWLRQ�DQG�QLWULILFDWLRQ���7KHVH
HIIHFWV�RFFXU�WKURXJK�LQFUHDVHV�LQ�VXPPHU
WHPSHUDWXUH��LQFUHDVHV�LQ�VRLO�PRLVWXUH��DQG
E\�LQFUHDVHG�ODELOH�RUJDQLF�PDWWHU�LQSXW
�)UD]HU�HW�DO�����������$GGLWLRQDOO\��WKH�XVH
RI�KHUELFLGHV�PD\�DIIHFW�QLWURJHQ�EDODQFH�E\
NLOOLQJ�QLWURJHQ�IL[LQJ�KHUEDFHRXV�SODQWV
VXFK�DV�OHJXPHV���7KLV�SRWHQWLDO�HIIHFW�KDV
QRW�\HW�UHFHLYHG�PXFK�HYDOXDWLRQ�

7LPEHU�KDUYHVW�PD\�DOVR�FKDQJH�WKH�VRLO
HFRV\VWHP���6RLO�PLFUREHV�XVH�FDUERQ�IURP
IDOOHQ�WUHHV�DQG�EUDQFKHV���7KXV��LI�WLPEHU
KDUYHVW�LV�LQWHQVLYH��H�J���ZKROH�WUHH
KDUYHVW�DQG�RU�VKRUW�URWDWLRQV���FXPXODWLYH
HIIHFWV�RQ�VRLO�ELRORJLFDO�SURSHUWLHV�PD\
RFFXU��*HSSHUW�HW�DO���������

'HFOLQHV�LQ�VRLO�IHUWLOLW\�FDQ�KDYH�ORQJ�WHUP
HIIHFWV�RQ�IRUHVW�HFRV\VWHPV���6LWH
SURGXFWLYLW\�FKDQJHV�PD\�ORZHU�WKH
FDSDFLW\�RI�D�VLWH�WR�SURGXFH�IRUDJH�RU
WLPEHU��6ZLW]HU�HW�DO���������)URHKOLFK�
��������'HFOLQHV�PD\�QRW�EH�REYLRXV�IRU
GHFDGHV���,Q�&DOLIRUQLD��QRUPDO�VWHP
KDUYHVW�RI�WUHHV��RQ�PRVW�VLWHV��ZLWK
PLQLPDO�VRLO�VXUIDFH�HURVLRQ��FDXVHV
QXWULHQW�ORVVHV�DW�D�UDWH�DERXW�HTXDO�WR
QXWULHQW�LQSXW���+RZHYHU��H[FHVVLYH�VRLO
VXUIDFH�HURVLRQ��VKRUW�WHUP�KDUYHVW
URWDWLRQ��RU�KDUYHVW�LQ�KLJK�HOHYDWLRQ�VLWHV
PD\�LQFUHDVH�QXWULHQW�ORVVHV�DERYH�WKH
LQSXW��GHFUHDVLQJ�VRLO�IHUWLOLW\��)5$33�
������

3RWHQWLDO�ORVV�RI�WLPEHU�SURGXFWLYLW\�GXH�WR
VRLO�HIIHFWV�FDQ�EH�PRUH�WKDQ�RIIVHW�E\
PDQDJHPHQW�SUDFWLFHV�WKDW�LQFUHDVH�JURZWK
UDWHV�VXFK�DV�FRQWURO�RI�VWRFNLQJ�GHQVLW\�DQG
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FRPSHWLQJ�YHJHWDWLRQ�DQG�E\�SODQWLQJ�RI
LPSURYHG��IDVWHU�JURZLQJ��VHHGOLQJV�

�������� �)LUH�,PSDFW�0HFKDQLVPV

%XUQLQJ�LV�FRPPRQO\�HPSOR\HG�RQ�WKH
SULYDWH�WLPEHUODQGV�RI�QRUWKHUQ�&DOLIRUQLD
IRU�VLWH�SUHSDUDWLRQ��WR�LPSURYH�SODQWLQJ
DFFHVV��VHHGEHG�FRQGLWLRQV��DQG�WR�UHGXFH
FRPSHWLQJ�YHJHWDWLRQ���,W�PD\�DOVR�EH�XVHG
WR�UHGXFH�WKH�ULVN�RI�ZLOGILUH�E\�EXUQLQJ
ORJJLQJ�VODVK�LQ�D�FRQWUROOHG�IDVKLRQ�
%URDGFDVW�EXUQLQJ�ZLWKRXW�UHGLVWULEXWLQJ
ORJJLQJ�VODVK�FUHDWHG�GXULQJ�IHOOLQJ�DQG
EXFNLQJ�RI�WUHHV�LV�WKH�PRVW�FRPPRQ
PHWKRG�RI�EXUQLQJ�LQ�WKH�UHJLRQ�DQG�LV
3$/&2ªV�SUHIHUUHG�PHWKRG�RI�VLWH
SUHSDUDWLRQ���,Q�DGGLWLRQ��ODUJH��KRW�ILUHV
WKDW�GHVWUR\�DOO�WUHHV��L�H���VWDQG�UHSODFLQJ
ILUHV��KDSSHQ�ZLWK�ORQJ�UHWXUQ�LQWHUYDOV�RI
PRUH�WKDQ�����\HDUV���,I�WKHVH�RFFXUUHG��WKH
HIIHFWV�RQ�VORSH�VWDELOLW\�IURP�WUHH�URRW
GHFD\�ZRXOG�EH�VLPLODU�WR�ZKDW�RFFXUV�DIWHU
FOHDUFXWWLQJ���%URDG�EXUQLQJ��KRZHYHU�
ZRXOG�PLQLPL]H�DQ\�VXFK�ILUHV�RU�UHODWHG
VORSH�VWDELOLW\�HIIHFWV�

%XUQLQJ�RI�WKH�YHJHWDWLYH�FRYHU�FDQ�DIIHFW
WKH�K\GURORJLF�UHVSRQVH�RI�D�ZDWHUVKHG��VRLO
SURGXFWLYLW\��DQG�VHGLPHQWDWLRQ�E\�SK\VLFDO
DQG�FKHPLFDO�FKDQJHV�WR�WKH�VRLO���7KHVH
HIIHFWV�DUH�QRW�XQLIRUPO\�GLVWULEXWHG
WKURXJKRXW�D�ODQGVFDSH��EXW�DUH�LQIOXHQFHG
E\�WKH�VLWH�VSHFLILF�FRQGLWLRQV�DV�ZHOO�DV
ZKHUH�ORJJLQJ�LV�WDNLQJ�SODFH���6LWH
FRQGLWLRQV�WKDW�DUH�UHOHYDQW�WR�EXUQLQJ
HIIHFWV�LQFOXGH�WKH�NLQG��DPRXQW��PRLVWXUH
FRQWHQW��DQG�GLVWULEXWLRQ�RI�VODVK�DQG
UHVLGXDO�YHJHWDWLRQ��WRSRJUDSKLF�IHDWXUHV
VXFK�DV�VORSH��DVSHFW��DQG�GUDLQDJH�SDWWHUQ�
DQG�WKH�WHPSHUDWXUH��KXPLGLW\��DQG�ZLQG
DW�WKH�WLPH�RI�EXUQLQJ�

3K\VLFDO�FKDQJHV�LQ�WKH�VRLOV�DUH�GHSHQGHQW
ODUJHO\�RQ�WKH�WHPSHUDWXUH�RI�WKH�VRLO
GXULQJ�EXUQLQJ���$Q�LQWHQVH�EXUQ�FDQ
GHVWUR\�WKH�OLWWHU�PDWHULDO�RQ�WKH�VRLO
VXUIDFH�DQG�WKH�RUJDQLF�PDWWHU�LQ�WKH�XSSHU
PLQHUDO�OD\HU�RI�WKH�VRLO���7KH�ORVV�RI�RUJDQLF
PDWWHU�FKDQJHV�VXFK�SK\VLFDO�SURSHUWLHV�RI

WKH�VRLO�VXFK�DV�LQFUHDVLQJ�EXON�GHQVLW\�
GLPLQLVKLQJ�DJJUHJDWH�VWDELOLW\��DQG
GHFUHDVLQJ�PLFUR��DQG�PDFUR�SRUH�VSDFH���,Q
DGGLWLRQ��D�ILUH�FDQ�SURGXFH�D
ZDWHU�UHSHOOHQW�OD\HU�LQ�DOO�VRLO�W\SHV�WKDW
UHGXFHV�VXUIDFH�LQILOWUDWLRQ�DQG�LQFUHDVHV
UXQRII��8QLYHUVLW\�RI�&DOLIRUQLD��������
+RZHYHU��PRVW�FRQWUROOHG�EURDGFDVW�EXUQV
GR�QRW�JHW�KRW�HQRXJK�WR�VLJQLILFDQWO\�DIIHFW
WKH�VRLOªV�ZDWHU�DEVRUELQJ�FDSDFLW\��'H%\OH�
��������$�VWXG\�RI�VRLOV�LQ�WKH�ZHVWHUQ
&DVFDGH�0RXQWDLQV�RI�2UHJRQ�DQG
:DVKLQJWRQ�IRXQG�QR�HIIHFWV�RI�EURDGFDVW
EXUQLQJ�RQ�VRLO�SK\VLFDO�SURSHUWLHV��L�H��
ZDWHU�UHSHOOHQF\�����\HDUV�DIWHU�EXUQLQJ
�.UDHPHU�DQG�+HUPDQQ��������

%XUQLQJ�RI�WKH�RUJDQLF�PDWWHU�LQ�WKH�VRLO
FDQ�UHVXOW�LQ�GHFUHDVHG�VRLO�SURGXFWLYLW\�
1LWURJHQ�LV�WKH�QXWULHQW�PRVW�VLJQLILFDQWO\
DIIHFWHG�E\�ILUH��8QLYHUVLW\�RI�&DOLIRUQLD�
��������,Q�KRW�ILUHV��DV�PXFK�DV����SHUFHQW�RI
WKH�QLWURJHQ�LQ�EXUQHG�PDWHULDOV�FDQ�EH
UHOHDVHG�WKURXJK�YRODWLOL]DWLRQ��LQ�ZKLFK
QLWURJHQ�LV�UHOHDVHG�WR�WKH�DLU��QRW�WKH�VRLO�
,Q�WKH�VRXWKHUQ�2UHJRQ�&DVFDGHV��3RZHUV
�������IRXQG�WKDW����\HDUV�DIWHU�ORJJLQJ�DQG
VODVK�EXUQLQJ��SODQW�DYDLODEOH�QLWURJHQ
OHYHOV�LQ�WKH�EXUQHG�DUHDV�ZHUH�RQH�WKLUG
ORZHU�WKDQ�LQ�DGMDFHQW�ORJJHG��XQEXUQHG
DUHDV��DQG�DGMDFHQW�XQORJJHG�ROG�JURZWK
IRUHVW���,Q�DGGLWLRQ��QXWULHQWV�DUH�PRUH
HDVLO\�ORVW�E\�OHDFKLQJ�DIWHU�D�ILUH���,I�D�ILUH
LV�H[WUHPHO\�KRW��IRU�H[DPSOH��JUHDWHU�WKDQ
���°)������SHUFHQW�RI�WKH�QLWURJHQ�IURP
EXUQHG�PDWHULDOV�PD\�EH�ORVW���/RJJLQJ�
FRPELQHG�ZLWK�EXUQLQJ�RI�WKH�IRUHVW
XQGHUVWRU\��FDQ�OHDG�WR�QLWURJHQ�GHSOHWLRQ�
EHFDXVH�WKH�QLWURJHQ�LQSXWV�IURP�OLYLQJ
SODQWV�DUH�HOLPLQDWHG���,Q�DGGLWLRQ�WR
QLWURJHQ��S+��FDWLRQ�H[FKDQJH�FDSDFLW\
�&(&���DQG�RUJDQLF�PDWWHU�FDQ�EH�DIIHFWHG
E\�ILUH���S+�LV�LQFUHDVHG�E\�ILUH�EHFDXVH�LRQV
FRQWDLQHG�LQ�SODQWV�DQG�IRUHVW�OLWWHU�DUH
UHOHDVHG���&(&�LV�GHFUHDVHG�EHFDXVH�RUJDQLF
PDWWHU�LV�ORVW�DQG�RUJDQLF�PDWWHU�FRQWDLQV
FDWLRQ�H[FKDQJH�VLWHV��)LUH�RIWHQ�GHVWUR\V
PLFURRUJDQLVPV�LQ�WKH�VRLO��P\FRUUKL]DH�DUH
RI�SDUWLFXODU�FRQFHUQ�EHFDXVH�PDQ\�WUHHV
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�FRPPHUFLDO�DQG�QRQ�FRPPHUFLDO�VSHFLHV�
GHSHQG�RQ�WKHP��%RUFKHUV�DQG�3HUU\��������
6RPH�VWXGLHV�KDYH�OLQNHG�GHFOLQHV�LQ
P\FRUUKL]DH�ZLWK�UHGXFHG�WUHH
UHJHQHUDWLRQ��EXW�WKLV�LV�SUREDEO\�OLPLWHG�WR
DUHDV�WKDW�DUH�QDWXUDOO\�GLIILFXOW�IRU�WUHHV�WR
JURZ��%RUFKHUV�DQG�3HUU\��������

,W�LV�IDLUO\�ZHOO�HVWDEOLVKHG��KRZHYHU��WKDW
ORZ�LQWHQVLW\�ILUHV�GR�QRW�VLJQLILFDQWO\
GHSOHWH�VRLO�QXWULHQWV��*HSSHUW�HW�DO��������
%HVFKWD��������0F1DEE�DQG�&URPDFN�-U��
��������5HFRYHU\�IURP�FKDQJHV�LQ�VRLO
FKHPLVWU\�LV�UHODWLYHO\�UDSLG���-XUJHQVRQ�HW
DO���������IRXQG�WKDW�LQFUHDVHG�OHYHOV�RI
DPPRQLXP�DQG�QLWULILFDWLRQ�ODVWHG�RQO\�RQH
\HDU�DQG�QR�ORQJ�WHUP�GHSOHWLRQ�RI�VRLO
QLWURJHQ�UHVXOWHG�IURP�EURDGFDVW�EXUQLQJ�
$GGLWLRQDOO\��ZLWK�VHFRQG�JURZWK�KDUYHVW�
WKH�LQWHQVLW\�RI�EURDGFDVW�EXUQLQJ�LV�OLNHO\
WR�EH�OHVV�WKDQ�D�KDUYHVWHG�ROG�JURZWK
VWDQG��EHFDXVH�WKHUH�LV�JHQHUDOO\�OHVV�VODVK
WR�EXUQ�

)LUH�FDQ�DOVR�OHDG�WR�VHGLPHQWDWLRQ�
%XUQLQJ�RI�WKH�RUJDQLF�OD\HU�RI�D�IRUHVW�VRLO
FDQ�H[SRVH�WKH�XQGHUO\LQJ�PLQHUDO�VRLO�WR
HURVLRQ���,I�D�ZDWHU�UHSHOOHQW�OD\HU�GHYHORSV�
UXQRII�DFURVV�D�VORSH�ZRXOG�LQFUHDVH�
DFFHOHUDWLQJ�KLOOVORSH�HURVLRQ���,Q�DGGLWLRQ�
VWUHDP�EXIIHUV��50=V��PD\�ORVH�WKHLU
VHGLPHQW�ILOWUDWLRQ�FDSDFLW\�LI�WKH�JURXQG
FRYHU�EXUQV���7KH�HIIHFW�RI�ILUH�RQ�D�VWUHDP
EXIIHU�LV�LQIOXHQFHG�E\�WKH�W\SH�RI�EXIIHU���,Q
D�EXIIHU�WKDW�LV�FRPSRVHG�RI�HYHQO\�DJHG
WUHHV��WKHUH�LV�OHVV�IXHO�EHWZHHQ�WKH
XQGHUVWRU\�DQG�WKH�RYHUVWRU\��DQG�ILUHV�WKDW
RULJLQDWH�LQ�DGMDFHQW�FOHDUFXWV�ZRXOG�OLNHO\
VSUHDG�DV�JURXQG�ILUHV���8QGHU�WKHVH
FRQGLWLRQV��VHGLPHQW�ILOWHULQJ�RI�D�EXIIHU
VWULS�ZRXOG�EH�ORVW�XQWLO�UHYHJHWDWLRQ�RFFXUV
LQ�D�IHZ�\HDUV���/RVV�RI�VHGLPHQW�ILOWHULQJ
ZRXOG�RFFXU�ZKHQ�LW�LV�QHHGHG�PRVW��VLQFH
WKH�DGMDFHQW�FOHDUFXW�ZRXOG�EH�XQYHJHWDWHG�
:KHQ�D�IRUHVW�FRQWDLQV�PXOWLSOH�FDQRS\
OHYHOV��D�FRQWLQXXP�RI�ILUH�IXHOV�LV�FUHDWHG�
8QGHU�WKLV�VFHQDULR��D�JURXQG�ILUH�FRXOG
VSUHDG�WKURXJK�WKH�GLIIHUHQW�OD\HUV�RI
IRUHVW���,I�WKH�EXIIHU�EXUQV��WKH�IXQFWLRQV�RI

VHGLPHQW�ILOWUDWLRQ��/:'�UHFUXLWPHQW�
VKDGH��DQG�VWUHDPEDQN�VWDELOLW\�ZRXOG�EH
ORVW��VHH�6HFWLRQ������:HWODQGV�DQG�5LSDULDQ
/DQGV��

$OO�RI�WKH�DERYH�HIIHFWV�PD\�LQFUHDVH�RU
GHFUHDVH�GHSHQGLQJ�RQ�KDUYHVW�URWDWLRQ
OHQJWK��RU�IUHTXHQF\�RI�RWKHU�GLVWXUEDQFHV��
7KH�UDWH�RI�QXWULHQW�XSWDNH�LV�JUHDWHVW�DW
DERXW�WKH�SRLQW�RI�FURZQ�FORVXUH��DQG�VKRUW
URWDWLRQV�SODFH�D�JUHDWHU�GUDLQ�RQ�QXWULHQWV
WKDQ�ORQJ�URWDWLRQV��3RZHUV�HW�DO���������
6KRUWHU�URWDWLRQV�DOVR�VKRUW�FXW�WKH�QXWULHQW
LQSXW�WKDW�RFFXUV�LQ�PDWXUH�VWDQGV��6ROOLQV
HW�DO�����������+RZHYHU��LQ�JHQHUDO��URWDWLRQV
JUHDWHU�WKDQ����WR����\HDUV�VKRXOG�QRW
H[SRUW�QXWULHQWV�IDVWHU�WKDQ�WKH\
DFFXPXODWH��3RZHUV�HW�DO���������

�������� �*UD]LQJ�,PSDFW�0HFKDQLVPV

&DWWOH�DQG�VKHHS�JUD]LQJ�KDV�RFFXUUHG�RQ
FHUWDLQ�SDUWV�RI�WKH�3URMHFW�$UHD�VLQFH�WKH
HDUO\�����V���,Q�WKH�����V��3$/&2�ZDV
DFWLYHO\�FRQYHUWLQJ�IRUHVWHG�ODQG�LQWR
SDVWXUHV���$SSUR[LPDWHO\�������KHDG�RI
FDWWOH�DQG�VKHHS�ZHUH�JUD]HG�RQ��������WR
�������DFUHV�RI�ORJJHG�DQG�RSHQ�ODQG�
3UDLULH�FRQYHUVLRQ�GLPLQLVKHG�LQ�WKH�����V
DQG�3$/&2�EHJDQ�SXUFKDVLQJ�QDWXUDO
SUDLULHV�DQG�H[LVWLQJ�UDQFKHV���&XUUHQWO\�
DERXW�������DFUHV�LV�OHDVHG�WR�SULYDWH�FDWWOH
RSHUDWLRQV�DQG�DERXW�����KHDG�RI�FDWWOH
JUD]H�WKLV�DUHD���7KLV�QXPEHU�KDV�GHFUHDVHG
IURP�D�KLVWRULFDO�XVH�RI�������WR�������KHDG
RI�OLYHVWRFN���$�JHQHUDO�HVWLPDWH�RI�WKH
TXDOLW\�RI�WKH�3$/&2ªV�OHDVHG�ODQGV�ZDV
SURGXFHG�IURP�OLPLWHG�VLWH�VSHFLILF
LQIRUPDWLRQ�DQG�FRQVXOWDWLRQ�ZLWK�UDQJH
ODQG�VSHFLDOLVWV���,W�ZDV�HVWLPDWHG�WKDW
DSSUR[LPDWHO\���WR����DFUHV�RI�SDVWXUH�ODQG
LV�QHHGHG�SHU�DQLPDO�XQLW��3HUVRQDO
FRPPXQLFDWLRQ��*DU\�0DUNHJDUG�������
DFURVV�DOO�RI�3$/&2ªV�OHDVHG�SURSHUWLHV���$V
VWDWHG�HDUOLHU��WKLV�HVWLPDWH�PD\�YDU\
GHSHQGLQJ�XSRQ�VLWH�VSHFLILF�FRQGLWLRQV�
&XUUHQWO\��WKHUH�DUH�����WR����DFUHV�SHU
DQLPDO�XQLW�PRQWK��$80��DFURVV�3$/&2ªV
ODQGV��DYHUDJH�RI����DFUHV�SHU�$80����$Q
$80�LV�GHILQHG�DV�WKH�DPRXQW�RI�IRUDJH



C:\PALCO_PDF\12121-6.DOC • 10/3/98 3.6-28

DQG�RU�EURZVH�UHTXLUHG�WR�IHHG�D�FRZ�DQG
KHU�FDOI�IRU�D�PRQWK���7KHUH�DUH�ILIWHHQ
GLIIHUHQW�DUHDV�WKDW�DUH�OHDVHG�IRU�JUD]LQJ�
0RVW�RI�WKHVH�DUHDV�FRQWDLQ�H[FOXVLRQ
PHDVXUHV�RU�KDYH�LQKHUHQW�VLWH�IHDWXUHV
WKDW�OLPLW�OLYHVWRFN�DFFHVV�WR�VWUHDPV�

0DQ\�IDFWRUV�LQFOXGLQJ�YHJHWDWLRQ�VWUXFWXUH
DQG�FRPSRVLWLRQ��WRSRJUDSK\��DQG�ZDWHU
DYDLODELOLW\�FDQ�LQIOXHQFH�WKH�TXDOLW\�RI
UDQJH�ODQG�IRU�JUD]LQJ���$GGLWLRQDOO\�
EHKDYLRUDO�FKDUDFWHULVWLFV�RI�FDWWOH�PXVW�EH
WDNHQ�LQWR�DFFRXQW�ZKHQ�HYDOXDWLQJ�UDQJH
ODQG���&DWWOH�DUH�FUHDWXUHV�RI�KDELW��XVLQJ
WKH�VDPH�WHUULWRULHV�UHSHDWHGO\��RIWHQ
OHDYLQJ�DV�PXFK�DV����SHUFHQW�RI�DYDLODEOH
SDVWXUH�XQWRXFKHG���/LYHVWRFN�GHYHORS
SUHIHUHQFHV�IRU�FHUWDLQ�SODQW�VSHFLHV�DQG
OHDUQ�WR�EHFRPH�KLJKO\�VHOHFWLYH�GXULQJ
JUD]LQJ���7KH\�FKRRVH�JUHHQ�OHDYHV�RYHU
VWHPV�DQG�ROG�IRUDJH��,I�JLYHQ�WKH
RSSRUWXQLW\�WKH\�UHJUD]H�LQGLYLGXDO�SODQWV
VHYHUDO�WLPHV�GXULQJ�WKH�JURZLQJ�VHDVRQ�
HDWLQJ�WKH�VXFFXOHQW�UHJURZWK���7KHVH
EHKDYLRUDO�JUD]LQJ�SUHIHUHQFHV�FDQ�ZHDNHQ
WKH�SUHIHUUHG�IRUDJH�SODQWV���$GGLWLRQDOO\�
OLYHVWRFN�DUH�UHOXFWDQW�WR�XVH�VWHHSHU�VORSHV
DQG�WHQG�WR�JUD]H�DW�ORZHU�HOHYDWLRQV�QHDU
ZDWHU���*UD]LQJ�LV�DOVR�OLPLWHG�E\�WKH
KRUL]RQWDO�GLVWDQFH�IURP�ZDWHU��DQG
OLYHVWRFN�UDUHO\�JUD]H�IDUWKHU�WKDQ�IRXU
PLOHV�IURP�LW���7KH\�UHDGLO\�VHHN�VKDGH
GXULQJ�KRW�VXPPHU�SHULRGV��UHVXOWLQJ�LQ
KLJK�XVDJH�RI�IRUHVWHG�DQG�ULSDULDQ�DUHDV�

*UD]LQJ�RI�OLYHVWRFN�FDQ�FDXVH�DGYHUVH
HIIHFWV�WR�VRLOV��VWUHDPEDQNV��DQG�ZDWHU
TXDOLW\��3ODWWV����������:DWHU�TXDOLW\�HIIHFWV
DUH�GLVFXVVHG�LQ�6HFWLRQ�������7KH�HIIHFWV�RI
JUD]LQJ�RQ�VRLOV��VWUHDPEDQNV��DQG
ZDWHUVKHG�SDUDPHWHUV�ZLOO�EH�GLVFXVVHG
KHUH���*UD]LQJ�PRGLILHV�HYDSRWUDQVSLUDWLRQ
DQG�LQILOWUDWLRQ��ZKLFK�FDQ�DIIHFW�WKH�WRWDO
\LHOG�RI�ZDWHU�IURP�D�ZDWHUVKHG�DQG�WKH
WLPLQJ�RI�UXQRII�WR�VWUHDPV���9HJHWDWLRQ�ORVV
LQ�XSODQG�DQG�ULSDULDQ�DUHDV�UHVXOWV�LQ
GHFUHDVHG�LQWHUFHSWLRQ�DQG�WUDQVSLUDWLRQ
ORVVHV��LQFUHDVLQJ�WKH�DPRXQW�RI�ZDWHU
DYDLODEOH�IRU�VXUIDFH�UXQRII�DQG�HURVLRQ

�+HDG\�DQG�&KLOG����������$QRWKHU�UHVXOW�RI
LQFUHDVHG�UXQRII�LV�D�PRUH�UDSLG�K\GURORJLF
UHVSRQVH�RI�VWUHDPV�WR�UDLQIDOO���0RLVW�VRLOV
WHQG�WR�EH�DIIHFWHG�PRUH�KHDYLO\�E\�JUD]LQJ
WKDQ�GU\�VRLOV��DOWKRXJK�H[WUHPHO\�ZHW�VRLOV
PD\�UHFRYHU�PRUH�UHDGLO\�IROORZLQJ
WUDPSOLQJ�E\�OLYHVWRFN��&OD\WRQ�DQG
.HQQHG\����������6RLO�FRPSDFWLRQ�LQFUHDVHV
WKH�EXON�GHQVLW\�RI�WKH�WRS���WR����FP�RI�VRLO
DV�SRUH�VSDFH�LV�UHGXFHG���7KH�ORVV�RI�SRUH
VSDFH�UHVXOWV�LQ�WKH�ORVV�RI�VRLO�LQILOWUDWLRQ
FDSDFLW\��WKHUHE\�LQFUHDVLQJ�VXUIDFH�UXQRII
DQG�WKH�SRWHQWLDO�IRU�HURVLRQ�

*UD]LQJ�PD\�DOVR�DOWHU�VXUIDFH�VRLOV
LQGLUHFWO\�E\�UHPRYLQJ�JURXQG�FRYHU�DQG
PXOFK��ZKLFK�DIIHFWV�WKH�VRLO�UHVSRQVH�WR
UDLQIDOO���.LQHWLF�HQHUJ\�UHOHDVHG�E\�IDOOLQJ
UDLQGURSV�GHWDFKHV�VRLO�SDUWLFOHV��ZKLFK
WKHQ�PD\�VHWWOH�LQ�WKH�LQWHUVWLFHV�RI�WKH
GLVWXUEHG�JURXQG��VRLOV��FUHDWLQJ�D
UHODWLYHO\�LPSHUYLRXV�VXUIDFH��6SHQFH�HW�DO��
��������5LOOV�DQG�JXOOLHV�RIWHQ�IRUP�LQ�DUHDV
GHQXGHG�E\�OLYHVWRFN�WUDLOV�RU�JUD]LQJ�
9HJHWDWLRQ�ORVV�DQG�H[SRVXUH�RI�VRLO�E\
JUD]LQJ�LQFUHDVHV�RYHUODQG�VHGLPHQW
WUDQVSRUW���0DVV�ZDVWLQJ�RI�VHGLPHQW�RFFXUV
DORQJ�VWUHDPEDQNV�ZKHUH�OLYHVWRFN
WUDPSOLQJ�KDV�RFFXUUHG���:KHQ�WKH�VWUHDP
YHJHWDWLRQ�LV�GHQXGHG��XQGHUFXWWLQJ�DQG
VORXJKLQJ�RFFXUV��DQG�VHGLPHQW�LQSXW
LQFUHDVHV��)OHLVFKQHU��������

/LYHVWRFN�JUD]LQJ�FDQ�VHYHUHO\�DIIHFW
ULSDULDQ�]RQH�YHJHWDWLRQ�ZKHQ�OLYHVWRFN
FRQJUHJDWH�LQ�WKHVH�DUHDV���7KH�JUD]LQJ
DQLPDOV�DUH�DWWUDFWHG�E\�ZDWHU��VKDGH�
FRROHU�WHPSHUDWXUHV��DQG�DEXQGDQFH�RI
KLJK�TXDOLW\�IRRG�WKDW�XVXDOO\�UHPDLQV
JUHHQHU�WKDQ�LQ�XSODQG�DUHDV���*UD]LQJ�LQ
ULSDULDQ�DUHDV�FDQ�UHGXFH�VWUHDPEDQN
VWDELOLW\�DQG�OHDG�WR�FKDQQHO�LQFLVLRQ�RU
§GRZQFXWWLQJ¨�GXULQJ�SHULRGV�RI�KLJK�UXQRII�
,Q�QDWXUDOO\�IXQFWLRQLQJ�V\VWHPV�
VWUHDPEDQN�YHJHWDWLRQ�VWDELOL]HV�WKH�EDQNV
DQG�VORZV�WKH�IORZ�RI�ZDWHU��WKHUHE\
GHFUHDVLQJ�WKH�HURVLYH�SRZHU�RI�WKH�IORZLQJ
ZDWHU���7KH�VORZHU�IORZV�DOORZ�WKH�ZDWHU�WR
VSUHDG�RXW�RYHU�WKH�IORRGSODLQ�DQG�UHFKDUJH
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VXEVXUIDFH�DTXLIHUV��(OPRUH����������,Q
DGGLWLRQ��ULSDULDQ�YHJHWDWLRQ�SURPRWHV
VHGLPHQW�GHSRVLWLRQ�DQG�EDQN�EXLOGLQJ��DQG
LQFUHDVHV�WKH�FDSDFLW\�RI�IORRGSODLQV�WR�VWRUH
ZDWHU�ZKLFK�LV�WKHQ�VORZO\�UHOHDVHG�DV
EDVHIORZ�GXULQJ�GULHU�VHDVRQV��(OPRUH�DQG
%HVFKWD����������:KHQ�WKH�YHJHWDWLRQ�LV
UHPRYHG��HURVLYH�SRZHU�RI�WKH�VWUHDP
LQFUHDVHV��WKH�EDQNV�DUH�H[SRVHG�WR�HURVLRQ�
DQG�WKH�FKDQQHO�PD\�EH�GRZQFXW���7KLV
HIIHFWLYHO\�VHSDUDWHV�WKH�FKDQQHO�IURP�WKH
IORRGSODLQ��DOORZLQJ�IORRGZDWHU�WR�EH�TXLFNO\
URXWHG�RXW�RI�WKH�V\VWHP��OHDGLQJ�WR�D
ORZHULQJ�RI�WKH�ZDWHU�WDEOH�DQG�WKH�ORVV�RI
ULSDULDQ�IXQFWLRQ��(OPRUH��������

5LSDULDQ�YHJHWDWLRQ�DOVR�VKDGHV�VWUHDPV
DQG�UHJXODWHV�VWUHDP�WHPSHUDWXUH���7KH
UHPRYDO�RI�ULSDULDQ�YHJHWDWLRQ�FDQ�UHVXOW�LQ
LQFUHDVHG�VRODU�UDGLDWLRQ�DQG�WKXV
LQFUHDVHG�VXPPHU�WHPSHUDWXUHV�
$OWHUDWLRQ�RI�ULSDULDQ�YHJHWDWLRQ�PD\�UHVXOW
IURP�FKDQJHV�LQ�FKDQQHO�PRUSKRORJ\�
*UD]HG�VWUHDPV�WHQG�WR�EH�ZLGHU�DQG
VKDOORZHU�WKDQ�LQ�XQJUD]HG�V\VWHPV�
H[SRVLQJ�D�ODUJHU�VXUIDFH�DUHD�WR�LQFRPLQJ
VRODU�UDGLDWLRQ�DQG�WKHUHIRUH�LQFUHDVHG
WHPSHUDWXUHV��3ODWWV����������5HGXFLQJ�WKH
VWUHDP�GHSWK�PD\�H[SRVH�WKH�VWUHDP
ERWWRP�WR�GLUHFW�VRODU�UDGLDWLRQ��ZKLFK�PD\
DOORZ�JUHDWHU�KHDWLQJ�RI�WKH�VXEVWUDWH�DQG
VXEVHTXHQW�FRQGXFWLYH�WUDQVIHU�WR�ZDWHU
�6SHQFH�HW�DO���������

$QRWKHU�LPSDFW�RI�JUD]LQJ�LV�WKH�ORVV�RI
DTXDWLF�KDELWDW���/RVV�RI�URRW�VWUXFWXUH
SURPRWHV�JUHDWHU�LQVWDELOLW\�RI
VWUHDPEDQNV��ZKLFK�UHGXFHV�WKH�IRUPDWLRQ
RI�XQGHUFXW�EDQNV�WKDW�SURYLGH�LPSRUWDQW
FRYHU�IRU�VDOPRQLGV��+HQMXP�HW�DO���������
7KH�LQFUHDVHG�GHSRVLWLRQ�RI�ILQH�VHGLPHQWV
IURP�EDQN�VORXJKLQJ�PD\�FORJ�VWUHDPEHG
VXEVWUDWH�LQWHUVWLFHV��UHGXFLQJ�LQYHUWHEUDWH
SURGXFWLRQ�DQG�WKH�TXDOLW\�RI�VSDZQLQJ
JUDYHOV���7KH�ODFN�RI�VWUXFWXUDO�FRPSOH[LW\
DOORZV�JUHDWHU�VFRXULQJ�RI�VWUHDPEHGV
GXULQJ�KLJK�IORZ�HYHQWV��ZKLFK�FDQ�UHGXFH
JUDYHOV�DYDLODEOH�IRU�VSDZQLQJ�DQG

IDFLOLWDWH�FKDQQHO�GRZQFXWWLQJ��3ODWWV�
������(OPRUH��������

������ �(QYLURQPHQWDO�(IIHFWV�RI
$OWHUQDWLYHV

7KH�DOWHUQDWLYHV�FRQWDLQ�QXPHURXV�DQG
YDU\LQJ�WLPEHU�PDQDJHPHQW�DQG�URDG
EXLOGLQJ�SUDFWLFHV���8QGHU�DOO�DOWHUQDWLYHV
IRU�DQ\�LVVXH�QRW�VSHFLILFDOO\�DGGUHVVHG��WKH
GHIDXOW�WLPEHU�PDQDJHPHQW�LQ�WKH�XSVORSH
DUHDV��L�H���QRQ�ULSDULDQ�]RQH��ZRXOG�EH
JRYHUQHG�E\�DSSOLFDWLRQ�RI�WKH�&DOLIRUQLD
)RUHVW�3UDFWLFH�5XOHV��)35V����7KHVH�DUH�DQ
H[WHQVLYH�VHW�RI�UHJXODWLRQV�JRYHUQLQJ�WKH
PDQDJHPHQW�RI�WLPEHU�RQ�SULYDWH�ODQGV�

6LQFH�FXUUHQW�)35V�DQG�7+3V�DUH
FRQVLGHUDEO\�PRUH�SURWHFWLYH�WKDQ�SUHYLRXV
UXOHV��WKH�UHVXOWV�RI�SDVW�VWXGLHV�RQ�WLPEHU
KDUYHVW�HIIHFWV�PD\�RYHUHVWLPDWH�HIIHFWV�RI
FXUUHQW�IRUHVW�SUDFWLFHV�RQ�VXUIDFH�HURVLRQ
DQG�PDVV�ZDVWLQJ���,Q�RWKHU�ZRUGV��LI�D
ZDWHUVKHG�ZDV�ORJJHG�H[FOXVLYHO\�E\
SUDFWLFHV�DSSURYHG�XQGHU�WKH�����
&DOLIRUQLD�)35V��WKH�UHVXOWLQJ�HIIHFWV�RQ
HURVLRQ�DQG�PDVV�ZDVWLQJ�ZRXOG�EH
GLIIHUHQW�WKDQ��DQG�FRQVLGHUDEO\�OHVV�WKDQ�
HIIHFWV�LQ�DQ�LGHQWLFDO�ZDWHUVKHG�KDUYHVWHG
RYHU�VHYHUDO�SUHYLRXV�GHFDGHV�DQG�XQGHU
YDULRXV�YHUVLRQV�RI�WKH�)35V���,W�PD\�QHYHU
EH�SRVVLEOH�WR�LGHQWLI\�HIIHFWV�RI�VSHFLILF
YHUVLRQV�RI�WKH�)35V�EHFDXVH�QHDUO\�DOO
ZDWHUVKHGV�KDYH�EHHQ�KDUYHVWHG�XQGHU
PXOWLSOH�VHWV�RI�UHJXODWLRQV���,Q�DGGLWLRQ�
WKH�OHJDF\�RI�SDVW�WLPEHU�KDUYHVW�SUDFWLFHV
PD\�FRQWLQXH�WR�FRQWULEXWH�WR
VHGLPHQWDWLRQ�RI�VWUHDPV���)XUWKHUPRUH�
VWUHDPV��SDUWLFXODUO\�ODUJHU�VWUHDPV��DUH
FRQWLQXLQJ�WR�UHFRYHU�IURP�WKH�LPSDFW�RI
H[WUHPH�HYHQWV��VXFK�DV�WKH������IORRG���,Q
SUHGLFWLQJ�HIIHFWV�RI�IXWXUH�WLPEHU�KDUYHVW
RSHUDWLRQV��WKH�LPSURYHG�IRUHVW�SUDFWLFHV
VKRXOG�EH�WDNHQ�LQWR�DFFRXQW��DORQJ�ZLWK
WKH�QDWXUH�RI�D�ODQGVFDSH�UHFRYHULQJ�IURP
SDVW�GLVWXUEDQFHV�
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7KH�HIIHFWV�RI�HDFK�DOWHUQDWLYH�RQ
JHRPRUSKLF�SURFHVVHV�DUH�VXPPDUL]HG�LQ
7DEOH�������

�������� 7LPEHU�+DUYHVW�UHODWHG�0DVV
:DVWLQJ

9DULRXV�W\SHV�RI�ODQGVOLGHV��PDVV�ZDVWLQJ�
RFFXU�QDWXUDOO\�LQ�WKH�3URMHFW�$UHD�
/DQGVOLGHV�WKDW�DUH�WULJJHUHG�E\�WLPEHU
KDUYHVW�DUH�JHQHUDOO\�WKRVH�ZLWK�IDLOXUH
SODQHV�VKDOORZ�HQRXJK�WR�EH�DIIHFWHG�E\�ORVV
RI�URRW�VWUHQJWK���$V�GLVFXVVHG�LQ�6HFWLRQ
�������GHHS�VHDWHG�ODQGVOLGHV�PD\�EH
DIIHFWHG�E\�LQFUHDVHG�VRLO�PRLVWXUH�IURP
WLPEHU�KDUYHVW��DOWKRXJK�WKLV�FDXVDO
UHODWLRQVKLS�LV�GLIILFXOW�WR�GHPRQVWUDWH���7KH
PDLQ�YDULDEOH�IRU�DVVHVVLQJ�WKH�HIIHFWV�RI
WKH�DOWHUQDWLYHV�LV�WKH�DPRXQW�DQG�W\SH�RI
SURWHFWLRQ�JLYHQ�WR�XQVWDEOH�DUHDV�IRU�ORVV�RI
URRW�VWUHQJWK���,W�LV�LPSRUWDQW�WR�QRWH�WKDW
KLOOVORSH�VWUHQJWK�GLPLQLVKHV�VHYHUDO�\HDUV
DIWHU�WLPEHU�KDUYHVW�DQG�W\SLFDOO\�UHFRYHUV
FRPSOHWHO\�LQ�DERXW����\HDUV��&KDPEHUOLQ�
��������1RQH�RI�WKH�DOWHUQDWLYHV�SURYLGHV
VSHFLILF�SURWHFWLRQ�IRU�GHHS�VHDWHG
ODQGVOLGHV��DOWKRXJK�VRPH�LQFLGHQWDO
SURWHFWLRQ�LV�JDLQHG�E\�RWKHU�SURWHFWLRQ
PHDVXUHV�DQG�E\�DGPLQLVWUDWLYH�SURFHVVHV
LQFOXGHG�LQ�WKH�DOWHUQDWLYHV�WKDW�SURYLGH�IRU
UHYLHZ�RI�XQVWDEOH�DUHDV�DW�D�ODWHU�GDWH�

7KUHVKROG�RI�6LJQLILFDQFH
7KH�LQWHUUHODWLRQVKLS�RI�PDQDJHPHQW
DFWLYLWLHV��HQYLURQPHQWDO�FRPSRQHQWV�RU
V\VWHPV��DQG�UHODWHG�WKUHVKROGV�RI
VLJQLILFDQFH��DUH�GLVFXVVHG�LQ�6HFWLRQ����
DQG�LOOXVWUDWHG�LQ�)LJXUH���������6HFWLRQ����
GHVFULEHV�WKH�LQWHUUHODWLRQVKLS�RI�HIIHFWV
DPRQJ�WKH�HQYLURQPHQWDO�FRPSRQHQWV�DQG
WKH�UHODWHG�WKUHVKROGV�RI�VLJQLILFDQFH�IRU
6HFWLRQV������:DWHUVKHGV��+\GURORJ\��DQG
)ORRGSODLQV�������6RLOV�DQG�*HRPRUSKRORJ\�
�����:HWODQGV�DQG�5LSDULDQ�/DQGV��DQG�����
)LVK�DQG�$TXDWLF�+DELWDW�

7LPEHU�KDUYHVW�UHODWHG�PDVV�ZDVWLQJ�LV
GHSHQGHQW�RQ�VLWH�VSHFLILF�FRQGLWLRQV�
HVSHFLDOO\�JHRORJ\�DQG�WKH�GLVWULEXWLRQ�DQG
WLPLQJ�RI�WLPEHU�KDUYHVW���6LWH�VSHFLILF

SUHGLFWLRQV�RI�KLOOVORSH�PDVV�ZDVWLQJ�FDQQRW
EH�PDGH�DW�WKH�VFDOH�RI�WKLV�DQDO\VLV�
7KHUHIRUH��WKH�UHODWLYH�ULVN�RI�PDVV�ZDVWLQJ
RFFXUULQJ�DERYH�WKH�QDWXUDO��EDFNJURXQG
UDWH�ZDV�DVVHVVHG���5LVN�ZDV�UDQNHG�DV�ORZ�
PRGHUDWH��RU�KLJK��DQG�ZDV�HYDOXDWHG�EDVHG
RQ�WKH�SRWHQWLDO�IRU�RFFXUUHQFH�RI
ODQGVOLGHV��WKH�PHDVXUHV�SURSRVHG�WR
PLQLPL]H�ODQGVOLGHV��L�H���ERWK�DYRLGDQFH
DQG�VSHFLILF�SUHVFULSWLRQV���DQG�WKH�WKUHDW�RI
DIIHFWLQJ�SHRSOH��SURSHUW\��RU�DTXDWLF
KDELWDW��L�H���GHOLYHUDELOLW\����7KH�EHVW
DYDLODEOH�LQIRUPDWLRQ�IURP�WKH�OLWHUDWXUH�
&RDUVH�6HGLPHQW��)LQH�6HGLPHQW��DQG�6RLO
3URGXFWLYLW\�DORQJ�ZLWK�SURIHVVLRQDO
MXGJHPHQW��ZDV�XVHG�IRU�WKH�HYDOXDWLRQ���$
KLJK�ULVN�LV�FRQVLGHUHG�WR�H[FHHG�WKH
WKUHVKROG�RI�VLJQLILFDQFH���$�PRGHUDWH�RU
ORZ�ULVN�LV�FRQVLGHUHG�WR�EH�EHORZ�WKH
WKUHVKROG�RI�VLJQLILFDQFH�

$OWHUQDWLYH����1R�$FWLRQ�1R�3URMHFW�
7KH�VWDWH�DQG�IHGHUDO�DVVXPSWLRQV�IRU
DVVHVVLQJ�HQYLURQPHQWDO�LPSDFWV�WR�DTXDWLF
UHVRXUFHV�XQGHU�WKH�1R�DFWLRQ�DOWHUQDWLYHV
GLIIHU�GXH�WR�GLIIHUHQFHV�LQ�DQDO\VLV
DSSURDFK�UHTXLUHG�E\�&(4$�DQG�1(3$�
&(4$�LPSOHPHQWLQJ�UHJXODWLRQV�UHTXLUH
WKDW�DQ�(,5�GLVFXVV�§WKH�H[LVWLQJ
FRQGLWLRQV��DV�ZHOO�DV�ZKDW�ZRXOG�EH
UHDVRQDEO\�H[SHFWHG�WR�RFFXU�LQ�WKH
IRUHVHHDEOH�IXWXUH�LI�WKH�SURMHFW�ZHUH�QRW
DSSURYHG¨�>���&�&�5��������G����@���&(4$
GRHV�QRW�UHTXLUH�HLWKHU�D�SURMHFWLRQ�LQWR�WKH
ORQJ�WHUP�IXWXUH�WKDW�FRXOG�EH�GHHPHG�WR�EH
VSHFXODWLYH��QRU�GRHV�LW�UHTXLUH�D
TXDQWLWDWLYH�DQDO\VLV�RI�WKH�1R�3URMHFW
DOWHUQDWLYH�IRU�FRPSDULVRQ�ZLWK�WKH�RWKHU
DOWHUQDWLYHV���$FFRUGLQJO\��WKH�VWDWH�YHUVLRQ
RI�WKH�1R�$FWLRQ�1R�3URMHFW�DOWHUQDWLYH
DQDO\]HG�KHUH�FRQWHPSODWHV�RQO\�WKH�VKRUW
WHUP�DQG�LV�EDVHG�RQ�LQGLYLGXDO�7+3V�WKDW
ZRXOG�EH�HYDOXDWHG�FDVH�E\�FDVH���7KH�&')
YHUVLRQ�RI�1R�$FWLRQ�1R�3URMHFW�GRHV�QRW
DWWHPSW�WR�IRUHFDVW�KRZ�3$/&2ªV�HQWLUH
SURSHUW\�ZRXOG�ORRN�LQ����\HDUV��WKH�OHQJWK
RI�WKH�SURSRVHG�,73����6LQFH�LW�LV�XQNQRZQ
KRZ�PDQ\�7+3V�WKHUH�ZRXOG�EH��ZKHUH
WKH\�ZRXOG�OLH�JHRJUDSKLFDOO\��DQG�KRZ�WKH\
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Table 3.6-4.  Effect of Alternatives on Coarse Sediment, Fine Sediment, and Soil
Productivity

Impact Parameter
Geomorphic Process/
Management Activity

Coarse
Sediment Fine Sediment

Soil
Productivity

Alternative 1
Hillslope erosion N/A - -
Road surface erosion 0 - N/A
Road-related mass wasting - - 0

Timber harvest-related mass wasting 0 0 0

Effects of burning 0 0 0
Effects of grazing 0 0 0
Timber harvest methods N/A - 0
Overall effect - - 0
Alternative 2
Hillslope erosion N/A + +
Road surface erosion 0 - 0
Road-related mass wasting + + 0

Timber harvest-related mass wasting + + 0

Effects of burning 0 0 +
Effects of grazing 0 0 0
Timber harvest methods N/A 0 0
Overall effect + + 0
Alternative 3
Hillslope erosion N/A + 0
Road surface erosion 0 + N/A
Road-related mass wasting + + 0

Timber harvest-related mass wasting + + 0

Effects of burning 0 + 0
Effects of grazing 0 0 0
Timber harvest methods N/A + -
Overall effect + ++ 0
Alternative 4
Hillslope erosion N/A 0 0
Road surface erosion 0 - N/A
Road-related mass wasting + + 0

Timber harvest-related mass wasting + + 0

Effects of burning + + 0
Effects of grazing 0 0 0
Timber harvest methods N/A + 0
Overall effect ++ ++ 0
0 = negligible trends
- = negative trend away from background
-- = rapid negative trend away from background
+ = positive trend toward background
++ = rapid positive trend toward background
N/A = not applicable
Background = mature forest in a managed landscape
Source:  Foster Wheeler Environmental Corporation, 1998
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ZRXOG�GLIIHU�LQ�GHWDLO��QR�TXDQWLWDWLYH
DQDO\VLV�RI�7+3V�LV�SUHVHQWHG��VHH�6HFWLRQ
�����

7KH�OLNHO\�1R�$FWLRQ�1R�3URMHFW�DOWHUQDWLYH
ZRXOG�FRQVLVW�RI�3$/&2�RSHUDWLQJ�LQ�D
PDQQHU�VLPLODU�WR�FXUUHQW�7+3�SUDFWLFHV
DQG�VXEMHFW�WR�H[LVWLQJ�&')�UHJXODWRU\
DXWKRULW\���,Q�UHYLHZLQJ�LQGLYLGXDO�7+3V�
&')�LV�UHTXLUHG�WR�FRPSO\�ZLWK�WKH�)3$�
)35V��DQG�&(4$�WKURXJK�LWV�FHUWLILHG
IXQFWLRQDO�HTXLYDOHQW�SURJUDP��VHH�6HFWLRQ
�������7KH�VSHFLILF�FULWHULD�IRU�HYDOXDWLQJ
7+3V�FRQWDLQHG�LQ�WKH�)35V�DUH�FRPELQHG
ZLWK�WKH�FDVH�E\�FDVH�HYDOXDWLRQ�RI�HDFK
7+3�IRU�VLJQLILFDQW�HIIHFWV�RQ�WKH
HQYLURQPHQW�IROORZHG�E\�FRQVLGHUDWLRQ�RI
DOWHUQDWLYHV�DQG�PLWLJDWLRQ�PHDVXUHV�WR
VXEVWDQWLDOO\�OHVVHQ�WKRVH�HIIHFWV���8QGHU
&(4$�DQG�WKH�)35V��&')�PXVW�QRW
DSSURYH�D�SURMHFW�LQFOXGLQJ�D�7+3�DV
SURSRVHG�LI�LW�ZRXOG�FDXVH�D�VLJQLILFDQW
HIIHFW�RQ�WKH�HQYLURQPHQW�DQG�WKHUH�LV�D
IHDVLEOH�DOWHUQDWLYH�RU�IHDVLEOH�PLWLJDWLRQ
PHDVXUH�DYDLODEOH�WR�DYRLG�RU�PLWLJDWH�WKH
HIIHFW���$Q�DGYHUVH�HIIHFW�RQ�D�OLVWHG
WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV�ZRXOG�EH
D�VLJQLILFDQW�HIIHFW�XQGHU�&(4$�

,Q�DGGLWLRQ��WKH�SUHVHQW�)35V�SURYLGH�WKDW
WKH�'LUHFWRU�RI�&')�VKDOO�GLVDSSURYH�D
WLPEHU�KDUYHVWLQJ�SODQ�DV�QRW�FRQIRUPLQJ�WR
WKH�UXOHV�LI��DPRQJ�RWKHU�WKLQJV��WKH�SODQ
ZRXOG�UHVXOW�LQ�HLWKHU�D�WDNLQJ�RU�D�ILQGLQJ
RI�MHRSDUG\�RI�ZLOGOLIH�VSHFLHV�OLVWHG�DV�UDUH�
WKUHDWHQHG��RU�HQGDQJHUHG�E\�WKH�)LVK�DQG
*DPH�&RPPLVVLRQ�RU�D�IHGHUDO�ILVK�RU
ZLOGOLIH�DJHQF\�RU�ZRXOG�FDXVH�VLJQLILFDQW�
ORQJ�WHUP�GDPDJH�WR�OLVWHG�VSHFLHV���7R
PDNH�D�GHWHUPLQDWLRQ�DV�WR�WKH�HIIHFW�RI�D
7+3�RQ�OLVWHG�ILVK�RU�ZLOGOLIH�VSHFLHV��&')
URXWLQHO\�FRQVXOWV�ZLWK�VWDWH�DQG�QRWLILHV
IHGHUDO�ILVK�DQG�ZLOGOLIH�DJHQFLHV���7KHVH
SURFHVVHV�DQG�LQGHSHQGHQW�LQWHUQDO�UHYLHZ
E\�&')�ELRORJLVWV�FDQ�UHVXOW�LQ�D�7+3
FRQWDLQLQJ�DGGLWLRQDO�VLWH�VSHFLILF
PLWLJDWLRQ�PHDVXUHV�VLPLODU�WR�WKH�RQHV
GHVFULEHG�LQ�WKH�3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW���&')�EHOLHYHV�WKDW�LWV�H[LVWLQJ

SURFHVV�XVLQJ�WKH�)35V�DQG�WKH�&(4$
7+3�E\�7+3�UHYLHZ�DQG�PLWLJDWLRQ�DUH
VXIILFLHQW�WR�DYRLG�WDNH�RI�OLVWHG�VSHFLHV�

7KH�PLWLJDWLRQ�E\�ZKLFK�DQ�LQGLYLGXDO�7+3
LV�GHWHUPLQHG�WR�FRPSO\�ZLWK�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�ILUVW�E\
FRPSOLDQFH�ZLWK�VSHFLILF�VWDQGDUGV�LQ�WKH
)35V�DQG�WKHQ�E\�GHYHORSPHQW�RI�VLWH�
VSHFLILF�PLWLJDWLRQ�PHDVXUHV�LQ�UHVSRQVH�WR
VLJQLILFDQW�HIIHFWV�LGHQWLILHG�LQ�WKH�&(4$
IXQFWLRQDO�HTXLYDOHQW�HQYLURQPHQWDO
DQDO\VLV�RI�WKH�LQGLYLGXDO�7+3���$�ZLGH
YDULHW\�RI�PLWLJDWLRQ�PHDVXUHV�WDLORUHG�WR
ORFDO�FRQGLWLRQV�LV�DSSOLHG�ZLWK�WKH�SXUSRVH
RI�DYRLGLQJ�VLJQLILFDQW�HQYLURQPHQWDO
HIIHFWV�DQG�WDNH�RI�OLVWHG�VSHFLHV���7KHVH
LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR�
FRQVLGHUDWLRQ�RI�VORSH�VWDELOLW\��HURVLRQ
KD]DUG��URDG�DQG�VNLG�WUDLO�ORFDWLRQ��:/3=
ZLGWK��%03V�RQ�KLOOVORSHV�DQG�ZLWKLQ
:/3=V��DQG�ZLOGOLIH�DQG�ILVK�KDELWDW�
&RQVHTXHQWO\��PRVW�VLJQLILFDQW�HIIHFWV�RI
LQGLYLGXDO�7+3V�FDQ�EH�H[SHFWHG�WR�EH
PLWLJDWHG�WR�D�OHYHO�RI�OHVV�WKDQ�VLJQLILFDQW
WKURXJK�LPSOHPHQWDWLRQ�RI�WKH�1R
$FWLRQ�1R�3URMHFW�DOWHUQDWLYH���,Q�VRPH
FDVHV��&')�PD\�GHWHUPLQH�WKDW�LW�LV�QRW
IHDVLEOH�WR�PLWLJDWH�D�VLJQLILFDQW�HIIHFW�RI�D
7+3�WR�D�OHYHO�RI�OHVV�WKDQ�VLJQLILFDQW��,Q
VXFK�D�VLWXDWLRQ��&')�ZRXOG�QHHG�WR
GHWHUPLQH�ZKHWKHU�VSHFLILF�SURYLVLRQV�RI�WKH
)35V�VXFK�DV�QRW�DOORZLQJ�WDNH�RI�D�OLVWHG
WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV�ZRXOG
SURKLELW�&')�IURP�DSSURYLQJ�WKH�7+3���,I
DSSURYDO�LV�QRW�VSHFLILFDOO\�SURKLELWHG��&')
ZRXOG�QHHG�WR�ZHLJK�D�YDULHW\�RI�SRWHQWLDOO\
FRPSHWLQJ�SXEOLF�SROLFLHV�LQ�GHFLGLQJ
ZKHWKHU�WR�DSSURYH�WKH�7+3���$�7+3�ZLWK�D
VLJQLILFDQW�UHPDLQLQJ�HIIHFW�FRXOG�EH
DSSURYHG�ZLWK�D�VWDWHPHQW�RI�RYHUULGLQJ
FRQVLGHUDWLRQV��EXW�VXFK�DQ�DSSURYDO�ZRXOG
EH�H[SHFWHG�WR�EH�UDUH�

$V�QRWHG�LQ�6HFWLRQ������XQGHU�1(3$��WKH
GHJUHH�RI�DQDO\VLV�GHYRWHG�WR�HDFK
DOWHUQDWLYH�LQ�WKH�(,6�ZLOO�EH�VXEVWDQWLDOO\
VLPLODU�WR�WKDW�GHYRWHG�WR�WKH�3URSRVHG
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$FWLRQ�3URSRVHG�3URMHFW���7KH�IHGHUDO
DJHQFLHV�UHFRJQL]H�WKDW�D�ZLGH�YDULHW\�RI
SRWHQWLDO�VWUDWHJLHV�FRXOG�EH�DSSOLHG�WKDW
FRXOG�UHSUHVHQW�D�1R�$FWLRQ�1R�3URMHFW
VFHQDULR�DQG�WKDW�WKH\�ZRXOG�LQYROYH
FRQVLGHUDWLRQ�RI�WKH�VDPH�PLWLJDWLRQ
PHDVXUHV�DV�GHVFULEHG�DERYH���)RU�WKH
SXUSRVHV�RI�DQDO\VLV�XQGHU�1(3$��KRZHYHU�
WKHVH�DGGLWLRQDO�PLWLJDWLRQ�PHDVXUHV�DUH
UHSUHVHQWHG�DV�50=V��UDWKHU�WKDQ
PDQDJHPHQW�RSWLRQV�GHYHORSHG�IRU�VLWH�
VSHFLILF�FRQGLWLRQV���&RQVHTXHQWO\��WKH
DQDO\VLV�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI�50=�ZLGWK
DUH�FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH
DGHTXDWH�EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D
UHVXOW�RI�YDU\LQJ�FRQGLWLRQV�RQ�3$/&2
ODQGV�

Under this alternative, existing FPRs related
to mass wasting would be in effect and would
be implemented under each THP submitted
for review.  Unstable areas are required to be
identified in THPs and mitigated or avoided.
If a known landslide or potential landslide is
present in the THP area, or concerns are
expressed by the public, a review by CDMG
may be conducted to determine the feasibility
and/or mitigation for logging.  The FPRs
generally limit or avoid road construction
across these areas, or require special plans.
However, the geomorphic feature maps used
in this analysis are intended for landscape-
level planning, not project-specific planning.
Therefore, unless additional site-specific
mapping is conducted, some potential for
increased mass wasting would exist under
this alternative, due to timber harvest on
previously unmapped unstable areas.  A
report by the CDMG contains prescriptions
for preventing increased landslide activity
(CDMG, 1983).  Recent reviews of several
planning watersheds within the Lower Eel

HU and the Humboldt Bay WAA indicate
significant cumulative effects of timber
harvest on streams under existing FPRs, with
mass wasting being the main cause (CDF,
unpublished report, 1998).

7KRVH�ZDWHUVKHGV�ZLWK�KLJKHU�SURSRUWLRQV
RI�ODQGVOLGH�UHODWHG�IHDWXUHV�ZRXOG�EH�PRUH
VXVFHSWLEOH�WR�WLPEHU�KDUYHVW�UHODWHG
ODQGVOLGHV���7KHVH�LQFOXGH�WKH�%HDU�5LYHU�
/RZHU�(HO��0DWWROH��DQG�9DQ�'X]HQ�+8V�
5HFHQW�DHULDO�SKRWRJUDSK�DQG�JURXQG
VXUYH\V�LQGLFDWH�WKDW�LQ�WKH�<DJHU�DQG�9DQ
'X]HQ�:$$V�DQG�WKH�/RZHU�(HO�+8
ODQGVOLGHV�HPDQDWLQJ�IURP�FOHDUFXW�DQG
SDUWLDO�FXW�KLOOVORSHV�DUH�DW�OHDVW�DV
QXPHURXV�DV�URDG�UHODWHG�ODQGVOLGHV��DQG
WKDW�ODQGVOLGHV�RULJLQDWLQJ�IURP�ORJJHG
KLOOVORSHV�DSSUR[LPDWHO\�GRXEOH�WKH�QXPEHU
RI�ODQGVOLGH�VLWHV��3DFLILF�:DWHUVKHG
$VVRFLDWHV��XQSXEOLVKHG�UHSRUW��������

8QGHU�WKH�DOWHUQDWLYHV��VRPH�LQFLGHQWDO
SURWHFWLRQ�DJDLQVW�VKDOORZ�UDSLG�ODQGVOLGLQJ
ZRXOG�EH�JLYHQ�WKURXJK�WKH�50=V���%HFDXVH
50=V�ZRXOG�EH�UHODWLYHO\�ZLGH��WKH\�ZRXOG
LQFOXGH�VRPH�RI�WKH�LQQHU�JRUJHV�DQG�GHEULV
VOLGHV�GHVLJQDWHG�LQ�WKH�&'0*�PDSV���$OVR�
WKH\�FRXOG�GHFUHDVH�WKH�UXQRXW�RI�VKDOORZ�
UDSLG�IDLOXUHV�KLJKHU�XSVORSH��SUHYHQWLQJ
VRPH�RU�PRVW�RI�WKH�VHGLPHQW�IURP�EHLQJ
GHOLYHUHG���/DQGVOLGHV�RULJLQDWLQJ�LQ�WKH
KHDGZDOOV�RI�ILUVW�RUGHU�VWUHDPV�ZRXOG
JHQHUDOO\�QRW�EH�H[SOLFLWO\�SURWHFWHG��XQOHVV
WKH\�DUH�UHFRJQL]HG�DV�XQVWDEOH���7KHUHIRUH�
D�PRGHUDWH�ULVN�RI�PDVV�ZDVWLQJ�ZRXOG�EH
SUHVHQW�XQGHU�WKLV�DOWHUQDWLYH�ZLWK�UHVSHFW
WR�SHRSOH�DQG�SURSHUW\�

,1',5(&7�())(&76�21�&+$11(/�0253+2/2*<

,I�WLPEHU�KDUYHVW�UHODWHG�PDVV�ZDVWLQJ
RFFXUV��SRVLWLYH�IHHGEDFN�ZLWKLQ�WKH�VWUHDP
V\VWHPV�FRXOG�UHVXOW���,QFUHDVHG�FRDUVH
VHGLPHQW�VXSSO\�WR�VWUHDPV�FRXOG�RFFXU�
WKLV�VHGLPHQW�ZRXOG�EH�VWRUHG�LQ�VWUHDP
FKDQQHOV�GRZQVWUHDP�IURP�WKH�PDVV
ZDVWLQJ�VLWHV���7KLV�VWRUDJH��RU�DJJUDGDWLRQ�
ZRXOG�LQFUHDVH�WKH�VWUHDPªV�ZLGWK�WR�GHSWK
UDWLR��D�GLUHFW�LPSDFW�RQ�DTXDWLF�RUJDQLVPV�
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,Q�DGGLWLRQ��VWUHDPV�FRXOG�UHVSRQG�WR�WKH
VKDOORZHU�FKDQQHOV�E\�HURGLQJ�ODWHUDOO\�
7KLV�FRXOG�GHFUHDVH�VWUHDPEDQN�VWDELOLW\
DQG�FDXVH�VPDOO�VWUHDPVLGH�ODQGVOLGHV���,Q
LQQHU�JRUJHV��ODUJHU�IDLOXUHV��GHEULV�VOLGHV�
LQYROYLQJ�WKH�VWUHDPEDQN�DQG�WKH�KLOOVORSH
FRXOG�RFFXU���6WUHDPEDQN�IDLOXUHV�DQG
GHEULV�VOLGHV�FRXOG�FDXVH�DGGLWLRQDO
VHGLPHQW�LQSXWV�WKDW�ZRXOG�DGG�WR�FKDQQHO
ZLGHQLQJ��ODWHUDO�HURVLRQ��DQG�PRUH
VWUHDPEDQN�IDLOXUH�GRZQVWUHDP���7KLV
SRVLWLYH�IHHGEDFN�ZRXOG�FDXVH�DGYHUVH
HIIHFWV�WR�SHUVLVW�DQG�SURSDJDWH�LQ�WKH
GRZQVWUHDP�GLUHFWLRQ���%DVHG�RQ�WKH�ULVN�RI
PDVV�ZDVWLQJ�DVVRFLDWHG�ZLWK�WKLV
DOWHUQDWLYH��WKH�ULVN�RI�HIIHFWV�RQ�FKDQQHO
PRUSKRORJ\�LV�DOVR�PRGHUDWH��6HFWLRQ������

$OWHUQDWLYH����3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�
7KLV�DOWHUQDWLYH�SURYLGHV�PRUH�VSHFLILF
SURWHFWLRQ�DJDLQVW�WLPEHU�KDUYHVW�UHODWHG
VKDOORZ�UDSLG�ODQGVOLGHV�WKDQ�$OWHUQDWLYH���
3URWHFWLRQ�DJDLQVW�PDVV�ZDVWLQJ�UHODWHG�WR
WLPEHU�KDUYHVW�ZRXOG�EH�DFFRPSOLVKHG
WKURXJK�VHYHUDO�VWHSV���,Q�WKH�VKRUW�WHUP
�L�H�����\HDUV��3$/&2�ZRXOG�FRQGXFW
ZDWHUVKHG�DQDO\VHV�DQG�GHYHORS�VSHFLILF
SUHVFULSWLRQV�RQ�LWV�SURSHUW\���7LPEHU
KDUYHVWLQJ�GXULQJ�WKLV�SHULRG�ZRXOG�XVH�D
JHRPRUSKLF�VHQVLWLYLW\�UDWLQJ�EDVHG�RQ�*,6
GDWD�OD\HUV���7KLV�UDWLQJ�V\VWHP�XVHV
EHGURFN�W\SH��JHRPRUSKLF�IHDWXUHV��VORSH�
DQG�VRLO�W\SH��VHH�$SSHQGL[���RI�WKH
+&3�6<3��3$/&2����������$UELWUDU\
QXPEHUV�ZHUH�DVVLJQHG�WR�HDFK�FDWHJRU\�RI
HDFK�SDUDPHWHU���7KH�*,6�ZDV�XVHG�WR�WKHQ
DVVLJQ�DJJUHJDWH�QXPEHUV�WR�GLVFUHWH�ODQG
XQLWV���7KH�QXPHULF�WRWDO�RI�WKH�UDQNLQJV
ZDV�WKHQ�DVVLJQHG�D�TXDOLWDWLYH�UDQNLQJ
IURP�ORZ�WR�H[WUHPH�VHQVLWLYLW\���7KLV
DQDO\VLV�ZDV�LQWHQGHG�WR�JHQHUDWH
ODQGVFDSH�OHYHO�DVVHVVPHQW�IRU�SODQQLQJ
SXUSRVHV���)HDWXUHV�VPDOOHU�WKDQ���DFUHV�
WKH�UHVROXWLRQ�RI�WKH�*,6�OD\HUV��ZRXOG�EH
PLVVHG���,I�WKHVH�IHDWXUHV�PDNH�D�VLJQLILFDQW
FRQWULEXWLRQ�WR�VHGLPHQW��WKHQ�WKLV�UDQNLQJ
LI�XVHG�DV�D�SUHVFULSWLRQ�WRRO��ZRXOG�FUHDWH�D
VXEVWDQWLDO�ULVN�RI�WLPEHU�KDUYHVW�UHODWHG

PDVV�ZDVWLQJ���+RZHYHU��LQGLYLGXDO�7+3V
ZRXOG�VWLOO�XQGHUJR�WKH�QRUPDO
GHYHORSPHQW�DQG�UHYLHZ�SURFHVVHV��ZKLFK
DOVR�FRQVLGHUV�VPDOO�PDVV�ZDVWLQJ�IHDWXUHV�
$�SURKLELWLRQ�RI�ORJJLQJ�DQG�URDG�EXLOGLQJ
RQ�WKRVH�ODQGV�DVVLJQHG�WR�WKH�§H[WUHPH¨
VHQVLWLYLW\�FDWHJRU\�ZRXOG�EH�UHTXLUHG�LQ
WKH�WKUHH�\HDU�SHULRG��XQOHVV�D�UHJLVWHUHG
JHRORJLVW�FRXOG�VKRZ�WKDW�§DOWHUQDWLYH¨
SUHVFULSWLRQV�DUH�DSSURSULDWH���,QFOXGHG
ZLWKLQ�WKH�§H[WUHPH¨�FDWHJRU\�ZRXOG�EH
KHDGZDOO�VZDOHV��LQQHU�JRUJHV��DQG�LQ�WKH
§XQVWDEOH�DUHDV¨��GHILQHG�LQ�WKH�+&3�6<3
DQG�$SSHQGL[�(����,Q�WKH�LQWHULP��WKUHH�
\HDU��VWUDWHJ\��LQQHU�JRUJHV�OHVV�WKDQ
����IHHW�LQ�VORSH�GLVWDQFH�ZRXOG�EH
FRQVLGHUHG�§H[WUHPH�¨��7LPEHU�KDUYHVW�DQG
URDG�EXLOGLQJ�FRXOG�RFFXU�ZLWKLQ�WKHVH
DUHDV��EXW�RQO\�DIWHU�UHYLHZ�RI�WKH�VLWHV�E\�D
TXDOLILHG�JHRORJLVW��FRQVXOWDWLRQ�ZLWK
10)6��DQG�DSSURYDO�E\�&')���,Q�DUHDV
ZKHUH�WKH�SRWHQWLDO�IRU�PDVV�ZDVWLQJ�LV
UDWHG�DV�§YHU\�KLJK¨�RU�§KLJK�¨�RSHUDWLRQ�RI
KHDY\�HTXLSPHQW�RII�RI�H[LVWLQJ�URDGV�RU
FRQVWUXFWLRQ�RI�QHZ�URDGV�ZRXOG�EH
SURKLELWHG�XQOHVV�DOWHUQDWLYH�SUHVFULSWLRQV
UHFRPPHQGHG�E\�D�TXDOLILHG�JHRORJLVW�DUH
DSSURYHG�E\�&')�

'XULQJ�WKH�UHPDLQLQJ����\HDUV�RI�WKH�+&3�
ZDWHUVKHG�DQDO\VLV�GHULYHG�SUHVFULSWLRQV
ZRXOG�EH�LPSOHPHQWHG�LQ�WKRVH�ZDWHUVKHGV
ZKHUH�WKH�DQDO\VLV�ZDV�FRPSOHWHG��WKH
SUHVFULSWLRQ�SURFHVV�GHVFULEHG�LQ�WKH�GHIDXOW
LQWHUDJHQF\�IHGHUDO�VWDWH�DTXDWLF�VWUDWHJ\
�$SSHQGL[�(��ZRXOG�EH�XVHG�LQ�ZDWHUVKHGV
ZLWKRXW�FRPSOHWHG�ZDWHUVKHG�DQDO\VLV�
8QGHU�ZDWHUVKHG�DQDO\VLV��PDVV�ZDVWLQJ
KD]DUGV�ZRXOG�EH�LGHQWLILHG�LQ�WKH�§PDVV
ZDVWLQJ�PRGXOH�¨�DV�XVHG�E\�WKH
:DVKLQJWRQ�6WDWH�'HSDUWPHQW�RI�1DWXUDO
5HVRXUFHV��'15��DQG�PRGLILHG�IRU�XVH�E\
3$/&2���7KH�'15�PHWKRGRORJ\�FRQWDLQV
DQ�DQDO\VLV�VWHS�DQG�D�SUHVFULSWLRQ�VWHS�
7KH�PDVV�ZDVWLQJ�PRGXOH�FDOOV�IRU�PDSSLQJ
RI�H[LVWLQJ�ODQGVOLGHV�XVLQJ�VHYHUDO�VHULHV�RI
DHULDO�SKRWRJUDSKV��IROORZHG�E\�ILHOG
YHULILFDWLRQ���8OWLPDWHO\��D�KD]DUG�SRWHQWLDO
PDS�LV�JHQHUDWHG��H[WUDSRODWLQJ
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LQIRUPDWLRQ�IURP�WKH�PDSSHG�ODQGVOLGHV�WR
WKH�HQWLUH�ZDWHUVKHG���8QGHU�VWHS�WZR�
PHDVXUHV��SUHVFULSWLRQV��DUH�GHYHORSHG�WR
PLWLJDWH�HIIHFWV�RI�ORJJLQJ�XQVWDEOH�DUHDV�
7KH�SUHVFULSWLRQV�UDQJH�IURP�QR�KDUYHVW�WR
KHDY\�VHOHFWLYH�KDUYHVW��RU�WKH\�PD\�GHIHU
SUHVFULSWLRQV�WR�D�VLWH�VSHFLILF�DQDO\VLV�E\�D
JHRORJLVW�

7KLV�DSSURDFK�KDV�EHHQ�FULWLFL]HG��&ROOLQV
DQG�3HVV��������IRU�QRW�IROORZLQJ�XS
DVVHVVPHQW�SURFHGXUHV�ZLWK�DSSURSULDWH
SUHVFULSWLRQV���:KLOH�WKH�PDVV�ZDVWLQJ
PRGXOH�LGHQWLILHV�DUHDV�DW�IXWXUH�ULVN�RI
ODQGVOLGHV��WKH�SUHVFULSWLRQ�SKDVH�RIWHQ
GHIHUV�ILQDO�PLWLJDWLRQ�WR�D�VLWH�VSHFLILF
DQDO\VLV�DW�WKH�WLPH�RI�WLPEHU�KDUYHVW���'XH
WR�WKH�ODFN�RI�FRQFUHWH�JXLGHOLQHV�IRU
SUHVFULSWLRQV�DV�WKH\�UHODWH�WR�WKH
LQGLYLGXDO�UHVRXUFH�DVVHVVPHQWV��WKHUH�LV�D
GHJUHH�RI�XQFHUWDLQW\�LQ�WKH�OHYHO�RI
SURWHFWLRQ�JLYHQ�E\�ZDWHUVKHG�DQDO\VLV
SUHVFULSWLRQV���1HYHUWKHOHVV��WKH�SXUSRVH�RI
ZDWHUVKHG�DQDO\VLV�LV�WR�LQWHJUDWH�WKH
H[LVWLQJ�DQG�SRWHQWLDO�KD]DUGV�WR�SXEOLF
UHVRXUFHV��ZDWHU��ILVK��DQG�LQIUDVWUXFWXUH��
DQG�DV�VXFK�SUHVHQWV�D�KROLVWLF�DQG�GHWDLOHG
SURJUDP�IRU�PLWLJDWLQJ�WLPEHU�KDUYHVW
HIIHFWV�RQ�PDVV�ZDVWLQJ���:KLOH�WKHUH�PD\
EH�VRPH�XQFHUWDLQW\�LQ�WKH�SUHVFULSWLRQ
HIIHFWLYHQHVV�FRPSDUHG�WR�PRUH�ULJLG
SURWHFWLRQ�PHDVXUHV��VHH�&ROOLQV�DQG�3HVV�
�������VXFK�DV�ZLGH�VWUHDP�EXIIHUV��WKLV
PHWKRG�GRHV�IRFXV�RQ�WKH�RYHUDOO�HIIHFWV�RI
WLPEHU�KDUYHVW�RQ�D�ZDWHUVKHG��LQFOXGLQJ�D
V\QWKHVLV�VHFWLRQ�GHYRWHG�WR�LQWHJUDWLQJ�WKH
PXOWLSOH�GLVFLSOLQHV�UHOHYDQW�WR�DTXDWLF
KDELWDW�PDQDJHPHQW���$V�VXFK��ZDWHUVKHG
DQDO\VHV�DQG�WKH�LPSOHPHQWDWLRQ�RI�WKH
VLWH�VSHFLILF�SUHVFULSWLRQV�LW�ZRXOG�GHYHORS
ZRXOG�EH�H[SHFWHG�WR�UHGXFH�WKH�ULVN�RI
GDPDJLQJ�PDVV�ZDVWLQJ�WR�DW�OHDVW
PRGHUDWH�ULVN���$�PRGHUDWH�ULVN�ZDV
DVVLJQHG�UDWKHU�WKDQ�ORZ�GXH�WR�WKH
XQFHUWDLQW\�LQYROYHG���$�KLJK�ULVN�ZDV�UXOHG
RXW�GXH�WR�WKH�OHYHO�RI�GHWDLOHG�HIIRUW��ZKLFK
ZRXOG�LGHQWLI\�WKRVH�DUHDV�WKDW�DUH
VHQVLWLYH�WR�PDVV�ZDVWLQJ�DV�ZHOO�DV�WKH

VWUHDP�UHDFKHV�WKDW�DUH�YXOQHUDEOH�WR�PDVV
ZDVWLQJ�LQSXWV�

8QGHU�WKLV�DOWHUQDWLYH��WKH�DSSOLHG�50=V
�VHH�6HFWLRQ������:HWODQGV�DQG�5LSDULDQ
/DQGV��IRU�D�GHWDLOHG�GLVFXVVLRQ��DOVR
SURYLGH�DGGLWLRQDO�DYRLGDQFH�RI�XQVWDEOH
JURXQG�DGMDFHQW�WR�VWUHDPV��VXFK�DV�GHEULV
VOLGHV�DQG�LQQHU�JRUJHV���8QGHU�WKH�LQWHULP
DQG�GHIDXOW�DTXDWLF�VWUDWHJ\��&ODVV�,�VWUHDP
50=V�ZRXOG�EH�����IHHW��VORSH�GLVWDQFH��
7KH�ILUVW����IHHW�ZRXOG�EH�D�QR�KDUYHVW�EDQG
ZKLFK�ZRXOG�FRQVHUYH�URRW�VWUHQJWK���7KH
OLPLWHG�HQWU\�EDQG��/(%������WR�����IHHW�
ZRXOG�SURYLGH�VXEVWDQWLDO�SURWHFWLRQ�IURP
PDVV�ZDVWLQJ�EHFDXVH�JURXQG�GLVWXUEDQFH
ZRXOG�EH�PLQLPL]HG�E\�VLQJOH�WUHH�VHOHFWLRQ
KDUYHVW���,Q�WKH�RXWHU�EDQG��2%�������WR����
IHHW���PRUH�WLPEHU�PD\�EH�KDUYHVWHG������
VTXDUH�IRRW�EDVDO�DUHD�PXVW�UHPDLQ��
+RZHYHU��GRZQHG�ZRRG�PXVW�UHPDLQ�RQ
VORSHV�JUHDWHU�WKDQ����SHUFHQW��DQG�IXOO
VXVSHQVLRQ�\DUGLQJ�ZRXOG�EH�XVHG�ZKHQ
IHDVLEOH���7KH�SUHVFULSWLRQV�IRU�WKH�RXWHU
EDQG�UHGXFH�WKH�JURXQG�GLVWXUEDQFH�LQ�WKH
50=��ZKLFK�SURYLGHV�DGGLWLRQDO�SURWHFWLRQ
IURP�WLPEHU�KDUYHVW�UHODWHG�PDVV�ZDVWLQJ�

$ORQJ�&ODVV�,,�VWUHDPV�IRU�WKH�LQWHULP
VWUDWHJ\��WKH����IRRW��VORSH�GLVWDQFH��QR�
KDUYHVW�EDQG�DORQJ�DOO�VORSH�FODVVHV�DQG
WLPEHU�W\SHV�ZRXOG�SURYLGH�PRGHUDWH
SURWHFWLRQ�IRU�URRW�VWUHQJWK��DQG�WKH�OLPLWHG
HQWU\�EDQG�����WR�����IHHW��ZRXOG�SURYLGH
PRGHUDWH�SURWHFWLRQ�IRU�PDVV�ZDVWLQJ���)RU
WKH�GHIDXOW�VWUDWHJ\��WKH����IRRW��VORSH
GLVWDQFH��QR�KDUYHVW�EXIIHUV�DORQJ�DOO
WLPEHU�W\SHV�DQG�VORSHV��H[FHSW�IRU�UHGZRRG
WLPEHU�W\SHV�RXWVLGH�RI�WKH�+XPEROGW�%D\
:$$��ZRXOG�SURYLGH�VOLJKWO\�PRUH
SURWHFWLRQ�IURP�PDVV�ZDVWLQJ�WKDQ�WKH
LQWHULP�SUHVFULSWLRQV���7KH�ODWH�VHUDO
SUHVFULSWLRQ�KDUYHVW�]RQH�����WR�����IHHW�LQ
WKH�+XPEROGW�%D\�:$$�DQG����WR�����IHHW
RXWVLGH�RI�WKH�+XPEROGW�%D\�:$$��IRU
VORSHV�OHVV�WKDQ����SHUFHQW�ZRXOG�DOVR
SURYLGH�SURWHFWLRQ�IURP�PDVV�ZDVWLQJ���)RU
VORSHV�JUHDWHU�WKDQ����SHUFHQW��WKH�ODWH
VHUDO�SUHVFULSWLRQ�ZRXOG�H[WHQG�EH\RQG�WKH
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����WR�����IRRW�]RQH�DQG�PXVW�EH�DSSOLHG�DOO
WKH�ZD\�WR�WKH�EUHDN�LQ�VORSH���)RU�VWHHS
VORSHV��WKLV�DOVR�SURYLGHV�PRGHUDWH
SURWHFWLRQ�IURP�PDVV�ZDVWLQJ�

)RU�WKH�LQWHULP�DQG�GHIDXOW�50=V��WLPEHU
KDUYHVW�FRXOG�RFFXU�QH[W�WR�&ODVV�,,,
VWUHDPV��EXW�WKH\�DUH�((=V���0DQ\�GHEULV
VOLGH�VORSH�DPSKLWKHDWHUV�DUH�ORFDWHG�RQ
&ODVV�,,,�VWUHDPV���+RZHYHU��WKH
KHDGZDWHUV�RI�PDQ\�&ODVV�,,,�VWUHDPV�DUH
FRPPRQO\�KHDGZDOO�VZDOHV�ZKLFK�ZRXOG�EH
SURWHFWHG��QR�KDUYHVW��XQGHU�WKH�KLOOVORSH
PDQDJHPHQW�SUHVFULSWLRQV���%HFDXVH�WKH
UHVROXWLRQ�RI�WKH�JHRPRUSKLF�VHQVLWLYLW\
PDSV�LV�ORZ��PDQ\�XQVWDEOH�DUHDV�PD\�EH
RYHUORRNHG�DW�WKH�ODQGVFDSH�VFDOH�
+RZHYHU��WKH�QRUPDO�7+3�SUHSDUDWLRQ�DQG
UHYLHZ�SURFHVV�ZRXOG�FRQVLGHU�PDVV
ZDVWLQJ�SRWHQWLDO�

'XULQJ�WKH�ILUVW����\HDUV��WLPEHU�KDUYHVW
ZRXOG�EH�IRFXVHG�RQ�WKH�)UHVKZDWHU��(ON
5LYHU��/RZHU�(HO��DQG�/DZUHQFH�&UHHN
+8V��DOWKRXJK�DOO�+8V�ZRXOG�KDYH�VRPH
WLPEHU�KDUYHVW��7DEOH����������$PRQJ�WKHVH�
WKH�KLJKHVW�SURSRUWLRQ�RI�ODQGVOLGH�SURQH
WHUUDLQ�LV�LQ�WKH�/RZHU�(HO�+8��DOWKRXJK�DOO
RI�WKH�+8V�KDYH�DW�OHDVW����SHUFHQW
ODQGVOLGH�SURQH�WHUUDLQ���7KXV��WKH�ULVN�RI
WLPEHU�KDUYHVW�UHODWHG�ODQGVOLGHV�ZRXOG�EH
JUHDWHVW�LQ�WKH�/RZHU�(HO�+8���&')�KDV
LGHQWLILHG�WKH�-RUGDQ�&UHHN�ZDWHUVKHG�DV
FXPXODWLYHO\�LPSDFWHG�E\�VHGLPHQW���,Q�WKLV
ZDWHUVKHG��&')�ZLOO�UHTXLUH�VSHFLDO
SUHVFULSWLRQV�WKDW�SUHYHQW�VHGLPHQW�HIIHFWV
EHIRUH�LQGLYLGXDO�7+3V�DUH�DSSURYHG�

&UHDWLRQ�RI�WKH�+HDGZDWHUV�5HVHUYH�ZRXOG
SURKLELW�WLPEHU�KDUYHVW�LQ�WKH�XSSHU
SRUWLRQV�RI�6DOPRQ�&UHHN�DQG�(ON�5LYHU
+8V���7KXV��WKHUH�ZRXOG�EH�QR�WLPEHU
KDUYHVW�UHODWHG�PDVV�ZDVWLQJ�LQ�WKHVH
DUHDV�

%HFDXVH�ODQGVOLGHV�FRXOG�RFFXU�DORQJ�&ODVV
,,,�VWUHDPV�DQG�GHEULV�VOLGH
VORSH�DPSKLWKHDWHUV�WKHUH�ZRXOG�EH�D�ORZ�WR
PRGHUDWH�ULVN�RI�FRDUVH�DQG�ILQH�VHGLPHQW
GHOLYHU\�WR�VWUHDPV�XQGHU�WKLV�DOWHUQDWLYH�

7KLV�OHYHO�RI�SRWHQWLDO�HIIHFW�LV�FRQVLGHUHG�WR
EH�OHVV�WKDQ�VLJQLILFDQW�ZLWK�UHVSHFW�WR
SHRSOH�DQG�SURSHUW\�

,QGLUHFW�(IIHFWV
7KH�PHFKDQLVPV�IRU�LQGLUHFW�HIIHFWV�ZRXOG
EH�WKH�VDPH�DV�XQGHU�$OWHUQDWLYH���
+RZHYHU��WKH�ULVN�RI�VXFK�HIIHFWV�ZRXOG�EH
ORZHU�DFURVV�WKH�ODQGVFDSH���,QGLUHFW�HIIHFWV
ZRXOG�RFFXU�LQ�ZDWHUVKHGV�ZLWK�D�KLJK
SHUFHQWDJH�RI�ODQGVOLGH�SURQH�WHUUDLQ�
ZKHUH�WKH�FKDQFHV�RI�QRW�LGHQWLI\LQJ
XQVWDEOH�DUHDV�DUH�KLJKHU���7KLV�LQFOXGHV
WKH�/RZHU�(HO�+8��)UHVKZDWHU�&UHHN��DQG
/DZUHQFH�&UHHN���7KH�LQGLUHFW�HIIHFWV�FRXOG
RFFXU�LQ�UHVSRQVH�WR�H[WUHPH�VWRUP�HYHQWV
DQG�RU�LQ�KLJKO\�XQVWDEOH�DUHDV���%DVHG�RQ
WKLV�ULVN�RI�PDVV�ZDVWLQJ�DVVRFLDWHG�ZLWK
WKLV�DOWHUQDWLYH��WKH�ULVN�RI�HIIHFWV�WR
FKDQQHO�PRUSKRORJ\�LV�DOVR�ORZ�WR�PRGHUDWH
�6HFWLRQ������

$OWHUQDWLYH��D��1R�(ON�5LYHU�3URSHUW\�
7KLV�DOWHUQDWLYH�ZRXOG�EH�QHDUO\�LGHQWLFDO
WR�WKH�SURSRVHG�+&3��DERXW�������DFUHV
ZRXOG�UHPDLQ�ZLWK�WKH�(ON�5LYHU�7LPEHU
&RPSDQ\���([LVWLQJ�)35V�ZRXOG�DSSO\�WR
WKH�WLPEHU�PDQDJHPHQW�RQ�WKLV�ODQG���2QO\
WKH�(ON�5LYHU�+8�ZRXOG�EH�DIIHFWHG
GLIIHUHQWO\�WKDQ�XQGHU�WKH�SURSRVHG�+&3�
7KHUH�ZRXOG�EH�D�PRGHUDWH�WR�KLJK�ULVN�RI
PDVV�ZDVWLQJ�LQ�WKLV�DUHD��EDVHG�RQ�WKH
DQDO\VLV�RI�WKH�)35V�SUHVHQWHG�XQGHU
$OWHUQDWLYH���DERYH�

$OWHUQDWLYH����3URSHUW\�ZLGH�6HOHFWLYH
+DUYHVW�
8QGHU�WKLV�DOWHUQDWLYH��URRW�VWUHQJWK�RQ
XQVWDEOH�VORSHV�ZRXOG�EH�GLPLQLVKHG�WR�D
OHVVHU�GHJUHH�WKDQ�LI�FOHDUFXW��DOWKRXJK
TXDQWLWDWLYH�HVWLPDWHV�RI�WKH�DFWXDO
GHFUHDVH�DUH�QRW�SRVVLEOH���7KH�WDUJHW�WUHH
VL]H�GLVWULEXWLRQ�ZRXOG�SUREDEO\�EH�HQRXJK
WR�SURWHFW�IRU�URRW�VWUHQJWK�LQ�PDQ\�SODFHV�
+RZHYHU��WKH�PRVW�XQVWDEOH�DUHDV�FRXOG
ORVH�VXIILFLHQW�URRW�VWUHQJWK�WR�LQFUHDVH�ULVN
RI�ODQGVOLGHV���,W�LV�QRW�NQRZQ�ZKHUH�DQG
KRZ�PXFK�ODQG�ZRXOG�EH�DW�LQFUHDVHG�ULVN�
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DOWKRXJK�LW�ZRXOG�EH�OHVV�ODQG�LQ�JHQHUDO
WKDQ�XQGHU�$OWHUQDWLYHV���DQG���

,QFLGHQWDO�SURWHFWLRQ�ZRXOG�EH�VXEVWDQWLDO�
ZLWK�DSSUR[LPDWHO\�WZR�DFUHV�LQ�QR�KDUYHVW
ROG�JURZWK�DUHDV�ZLWK�DQ�DVVRFLDWHG�KDOI�
PLOH�EXIIHU���50=V�ZRXOG�DOVR�FRQWULEXWH
VLJQLILFDQWO\�WR�DYRLGLQJ�SRWHQWLDOO\
XQVWDEOH�VLWHV���7KH�DPRXQW�RI�QR�KDUYHVW
50=V�ZRXOG�EH�JUHDWHU��HVSHFLDOO\�IRU�&ODVV
,,,�VWUHDPV��ZKLFK�ZRXOG�UHFHLYH�PLQLPXP
���IRRW��QR�KDUYHVW�]RQHV���$GGLWLRQDOO\��LQ
WKH�ZDWHUVKHGV�UHFHQWO\�LGHQWLILHG�DV
KDYLQJ�FXPXODWLYH�LPSDFWV�GXH�WR�VHGLPHQW�
WKH�UHTXLUHG�DQDO\VHV�ZRXOG�OHDG�WR�PRUH�
VSHFLILF�SURWHFWLRQV�IRU�VKDOORZ�ODQGVOLGHV�
'XULQJ�WKH�FRXUVH�RI�WKH�+&3��DOO�+8V
ZLWKLQ�WKH�3$/&2�RZQHUVKLS�ZRXOG�EH
DQDO\]HG�DQG�VHGLPHQW�EXGJHWV�ZRXOG�EH
GHYHORSHG���$OWKRXJK�WKH�SURFHGXUHV
SURSRVHG�IRU�PLWLJDWLRQ��:HDYHU�DQG
+DJDQV��������GR�QRW�FRQWDLQ�PLWLJDWLRQ�IRU
WLPEHU�KDUYHVW�UHODWHG�ODQGVOLGHV��WKH
UHTXLUHPHQW�RI�VHOHFWLYH�KDUYHVW�ZRXOG�KHOS
SUHYHQW�PDQ\�ODQGVOLGHV�

7KLV�DOWHUQDWLYH�SUHVHQWV�D�UHODWLYHO\�ORZ
ULVN�IRU�LQFUHDVHG�PDVV�ZDVWLQJ�GXH�WR
WLPEHU�KDUYHVW���7KLV�OHYHO�RI�ULVN�LV�EHORZ
WKH�WKUHVKROG�RI�VLJQLILFDQFH�IRU�SHRSOH�DQG
SURSHUW\�

,QGLUHFW�(IIHFWV
7KH�PHFKDQLVPV�IRU�LQGLUHFW�HIIHFWV�ZRXOG
EH�WKH�VDPH�DV�XQGHU�$OWHUQDWLYH���
+RZHYHU��WKH�ULVN�RI�VXFK�LQGLUHFW�HIIHFWV
ZRXOG�EH�ORZ�XQGHU�$OWHUQDWLYH����EHFDXVH
WKH�ULVN�RI�LQFUHDVHG�FRDUVH�VHGLPHQW�VXSSO\
ZRXOG�EH�ORZ��6HFWLRQ������

$OWHUQDWLYH�����������DFUH�1R�KDUYHVW
3XEOLF�5HVHUYH�
8QGHU�WKLV�DOWHUQDWLYH��WKH�HIIHFWV�DFURVV
PRVW�RI�WKH�3$/&2�RZQHUVKLS�ZRXOG�EH�WKH
VDPH�DV�WKRVH�XQGHU�WKH�SURSRVHG�+&3�
+RZHYHU��PXFK�RI�WKH�<DJHU�&UHHN�:$$�
DQG�SRUWLRQV�RI�WKH�(ON�5LYHU�DQG�6DOPRQ
&UHHN�+8V�ZRXOG�EH�SURWHFWHG�DJDLQVW�DQ\
SRWHQWLDO�WLPEHU�KDUYHVW�UHODWHG�ODQGVOLGHV�

VLQFH�QR�WLPEHU�KDUYHVW�ZRXOG�EH�DOORZHG�
:LWKLQ�VHYHUDO�GHFDGHV��WKH�UDWH�RI�PDVV
ZDVWLQJ�ZRXOG�DSSURDFK�EDFNJURXQG��SUH�
ORJJLQJ�OHYHOV��EDVHG�RQ�DQ�HVWLPDWHG�URRW
VWUHQJWK�UHFRYHU\�ZLWKLQ����\HDUV��6LGOH�
��������7KHUHIRUH��WKHUH�ZRXOG�EH�D�ORZ�ULVN
RI�LQFUHDVHG�VHGLPHQW�VXSSO\�LQ�WKH
5HVHUYH��ZKLOH�RXWVLGH�WKH�5HVHUYH�ULVN�RI
VHGLPHQW�LQIOX[�ZRXOG�EH�ORZ�WR�PRGHUDWH�
,QGLUHFW�HIIHFWV�ZRXOG�JHQHUDOO\�EH�PLQLPDO�
DOWKRXJK�GXULQJ�H[WUHPH�VWRUP�HYHQWV�
ODUJH�SXOVHV�RI�VHGLPHQW�IURP�PDVV�ZDVWLQJ
FRXOG�UHDFK�VWUHDPV���7KH�HIIHFWV�DVVRFLDWHG
ZLWK�WKH�+&3�6<3�XQGHU�WKLV�DOWHUQDWLYH
DUH�EHORZ�WKH�WKUHVKROG�RI�VLJQLILFDQFH�IRU
SHRSOH�DQG�SURSHUW\�

�������� �5RDG�UHODWHG�0DVV�:DVWLQJ

/RJJLQJ�URDGV�DUH�ZLGHO\�GRFXPHQWHG�DV�D
VLJQLILFDQW�VRXUFH�RI�VHGLPHQW��0HJDKDQ
DQG�.LGG��������&HGHUKROP�DQG�5HLG�������
&KDPEHUOLQ�HW�DO���������1RODQ�DQG�-DQGD�
������DQG�%ROGD�DQG�0H\HUV����������,Q
DGGLWLRQ�WR�VHGLPHQW�IURP�URDG�VXUIDFH
HURVLRQ��VHGLPHQW�LV�DOVR�JHQHUDWHG�IURP
PDVV�ZDVWLQJ�RI�WKH�URDG�EHG��ZKLFK�FDQ
RFFXU�DQ\ZKHUH�DORQJ�D�URDG��EXW�LV�PRVW
VLJQLILFDQW�ZKHUH�WKH�URDGEHG�LV�PDGH�RI�ILOO
DQG�WKH�KLOOVORSH�LV�VWHHS���6WUHDP�FURVVLQJV
FDQ�DOVR�IDLO�FDWDVWURSKLFDOO\��HLWKHU�IURP
PDVV�ZDVWLQJ��IOXYLDO�HURVLRQ�IURP�FXOYHUW
IDLOXUH��RU�D�FRPELQDWLRQ�RI�ERWK��VHH
6HFWLRQ�������DERYH����)DLOXUH�DW�WKHVH�VLWHV
LV�LPSRUWDQW�EHFDXVH�VHGLPHQW�LV�GHOLYHUHG
GLUHFWO\�WR�VWUHDPV���7KH�SULPDU\�PHDQV
XVHG�WR�HYDOXDWH�WKH�DOWHUQDWLYHV�DUH�WKH
SURSRVHG�URDG�WUHDWPHQWV�WKDW�DGGUHVV
VWUHDP�FURVVLQJV���7KH�WRWDO�URDG�PLOHV�DQG
WRWDO�VWUHDP�FURVVLQJV�GR�QRW�YDU\
VLJQLILFDQWO\�DPRQJ�DOWHUQDWLYHV��DOWKRXJK
WKH\�YDU\�EHWZHHQ�ZDWHUVKHGV���*HQHUDOO\�
VWUHDP�FURVVLQJV�ZRXOG�LQFUHDVH�RYHU
FXUUHQW�FRQGLWLRQV�IRU�DOO�DOWHUQDWLYHV�
$OWKRXJK�WKH�ORFDWLRQ�RI�WKH�QHZ�VWUHDP
FURVVLQJV�LV�QRW�NQRZQ��WKH�LQFUHDVHV�ZRXOG
EH�PLQRU�H[FHSW�LQ�WKRVH�+8V�ZKHUH�WKHUH
ZRXOG�EH�VLJQLILFDQW�LQFUHDVHV�LQ�URDG
GHQVLW\��VHH�7DEOH��������
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Table 3.6-5.  Linkages Between Geomorphic Processes, Timber Harvest Practices, and
Impact Parameters

Geomorphic Process/ Impact parameter

Management Activity Coarse Sediment Fine sediment Soil productivity

Hillslope erosion No Yes Yes

Road surface erosion No Yes No

Road-related mass wasting Yes Yes (minor)

Timber harvest-related
mass wasting

Yes Yes (minor)

Effects of burning No Yes Yes

Effects of grazing No Yes Yes

Timber harvest methods No No Yes

Source:  Foster Wheeler Environmental Corporation, 1998

,QGLUHFW�(IIHFWV
7KH�PHFKDQLVPV�IRU�LQGLUHFW�HIIHFWV�ZRXOG
EH�WKH�VDPH�DV�XQGHU�$OWHUQDWLYH���
+RZHYHU��WKH�ULVN�RI�VXFK�LQGLUHFW�HIIHFWV
ZRXOG�EH�ORZ�XQGHU�$OWHUQDWLYH����DQG�WKH
ULVN�RI�LQFUHDVHG�FRDUVH�VHGLPHQW�VXSSO\
ZRXOG�EH�ORZ��6HFWLRQ������

7KUHVKROG�RI�6LJQLILFDQFH
5RDG�UHODWHG�PDVV�ZDVWLQJ�LV�GHSHQGHQW�RQ
URDG�FRQVWUXFWLRQ�DQG�PDLQWHQDQFH
PHWKRGV���6LWH�VSHFLILF�SUHGLFWLRQV�RI�URDG�
UHODWHG�PDVV�ZDVWLQJ�FDQQRW�EH�PDGH�DW�WKH
VFDOH�RI�WKLV�DQDO\VLV���5DWKHU�WKDQ�D
TXDQWLWDWLYH�WKUHVKROG�RI�VLJQLILFDQFH�
WKHUHIRUH��WKH�UHODWLYH�ULVN�RI�URDG�IDLOXUH
ZDV�HYDOXDWHG���5LVN�ZDV�UDQNHG�ORZ�
PRGHUDWH��RU�KLJK�DQG�ZDV�HYDOXDWHG�EDVHG
RQ�WKH�SRWHQWLDO�IRU�RFFXUUHQFH�RI
ODQGVOLGHV��WKH�W\SHV�RI�PDLQWHQDQFH
SURFHGXUHV�DSSOLHG��WKH�URDG�ORFDWLRQ�DQG
GHVLJQ�IHDWXUHV��DQG�WKH�WKUHDW�RI�DIIHFWLQJ
SHRSOH��SURSHUW\��RU�DTXDWLF�KDELWDW��L�H��
GHOLYHUDELOLW\����$�KLJK�ULVN�LV�FRQVLGHUHG�WR
H[FHHG�WKH�WKUHVKROG�RI�VLJQLILFDQFH���$
PRGHUDWH�RU�ORZ�ULVN�LV�FRQVLGHUHG�WR�EH
EHORZ�WKH�WKUHVKROG�RI�VLJQLILFDQFH�

$OWHUQDWLYH����1R�$FWLRQ�1R�3URMHFW�
$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
GLIIHUV�XQGHU�&(4$�DQG�1(3$���)RU�&(4$
WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG
LQWR�WKH�ORQJ�WHUP�IXWXUH���,Q�WKH�VKRUW
WHUP��WKH�FRQIRUPDQFH�ZLWK�WKH�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D
7+3�DQG�VLWH�VSHFLILF�EDVLV���$�ZLGH�YDULHW\
RI�PLWLJDWLRQ�PHDVXUHV�WDLORUHG�WR�ORFDO
FRQGLWLRQV�LV�DSSOLHG�ZLWK�WKH�SXUSRVH�RI
DYRLGLQJ�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV
DQG�WDNH�RI�OLVWHG�VSHFLHV���&RQVHTXHQWO\�
PRVW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�RI
LQGLYLGXDO�7+3V�FDQ�EH�H[SHFWHG�WR�EH
PLWLJDWHG�WR�D�OHYHO�RI�OHVV�WKDQ�VLJQLILFDQW
WKURXJK�LPSOHPHQWDWLRQ�RI�WKH�1R
$FWLRQ�1R�3URMHFW�DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�1(3$�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI�50=V�DUH
FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH�DGHTXDWH
EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI
YDU\LQJ�FRQGLWLRQV�RQ�3$/&2�ODQGV�
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8QGHU�WKLV�DOWHUQDWLYH��LW�LV�DVVXPHG�WKDW
WKH�VDPH�DPRXQW�RI�URDGV�ZRXOG�EH�EXLOW�DV
XQGHU�WKH�6<3��DERXW�����PLOHV�RYHU���
\HDUV���:KLOH�WKHVH�QHZ�URDGV�ZRXOG�EH
EXLOW�WR�QHZ�VWDQGDUGV��PRUH�UHVWULFWLYH
WKDQ�SUHYLRXV�)35V��WKH�QHZ�URDGV�ZRXOG
EH�D����SHUFHQW�LQFUHDVH�LQ�WRWDO�URDGV�
&RPELQHG�ZLWK�WKH�H[LVWLQJ�URDG�QHWZRUN
DQG�KLJK�URDG�GHQVLWLHV��VLJQLILFDQW�HIIHFWV
RQ�PDVV�ZDVWLQJ�ZRXOG�EH�H[SHFWHG���7KH
URDG�GHQVLW\�E\�+8�LV�NQRZQ�IRU�WKH�ILUVW
���\HDUV��VHH�)LJXUH����������7KHUH�DUH�QR
SURMHFWLRQV�DW�WKLV�VFDOH�IRU�WKH�UHPDLQLQJ
����PLOHV�RI�URDG�WR�EH�EXLOW���,W�FDQ�EH
DVVXPHG��KRZHYHU��WKDW�WKRVH�+8V�ZLWK
UHODWLYHO\�ORZ�URDG�GHQVLWLHV�ZRXOG
H[SHULHQFH�DQ�LQFUHDVH�LQ�URDG�GHQVLW\�WR
WKH�DSSUR[LPDWH�OHYHO�RI�WKRVH�WKDW�KDYH
KLJK�URDG�GHQVLWLHV���7KHUHIRUH��LW�LV
DVVXPHG�WKDW�LQ�PRVW�ZDWHUVKHGV��URDG
GHQVLW\�ZRXOG�HYHQWXDOO\�VXUSDVV�ZKDW�LV
FRQVLGHUHG�WKH�PLQLPXP�GHQVLW\�DW�ZKLFK
WKHUH�DUH�HIIHFWV�RQ�VHGLPHQW�

0DQ\�H[LVWLQJ�URDG�VWUHDP�FURVVLQJV�DUH
QRW�GHVLJQHG�WR�DFFRPPRGDWH����\HDU�IORZV
DQG�WHQG�WR�DFFXPXODWH�RUJDQLF�GHEULV�
ZKLFK�SOXJV�FXOYHUWV�DQG�FDQ�OHDG�WR�PDVV
ZDVWLQJ�HYHQWV�GXULQJ�KLJK�LQWHQVLW\
VWRUPV���7R�GDWH��QR�IRUPDO�LQYHQWRU\�RI
URDG�FRQGLWLRQV�KDV�EHHQ�FRQGXFWHG��VSHFLILF
VLWHV�ZKHUH�WKHVH�§OHJDF\¨�URDGV�KDYH�WKH
SRWHQWLDO�WR�FRQWULEXWH�VLJQLILFDQW
VHGLPHQWV�DW�VWUHDP�FURVVLQJV�DQG
HOVHZKHUH�FDQQRW�EH�SUHGLFWHG�DW�WKLV�WLPH�

:KLOH�3$/&2�FXUUHQWO\�FRQGXFWV�URDG
PDLQWHQDQFH�DQG�KDV�VWRUPSURRIHG�VRPH
URDGV��WKHUH�ZRXOG�EH�QR�H[SOLFLW
VWRUPSURRILQJ�SURJUDP�LQ�WKH�IXWXUH�XQGHU
WKLV�DOWHUQDWLYH���7KHUHIRUH��LW�LV�OLNHO\�WKDW
URDG�ILOO�DQG�VWUHDP�FURVVLQJ�IDLOXUHV�FRXOG
EH�D�VLJQLILFDQW�VRXUFH�RI�VHGLPHQW�WR
VWUHDPV�GXULQJ�ODUJH�VWRUP�HYHQWV���7KH
SURWHFWLRQ�RI�EDQN�VWDELOLW\�WKURXJK�QR�
KDUYHVW�50=V�RQ�DOO�VWUHDPV�ZRXOG
VXEVWDQWLDOO\�GHFUHDVH�WKH�ULVN�RI�GHEULV
IORZV�DQG�VXEVHTXHQW�URDG�FURVVLQJ�IDLOXUHV�
DOWKRXJK�VRPH�FRXOG�VWLOO�RFFXU�VSRUDGLFDOO\�

,Q�DGGLWLRQ��XQGHU�6HFWLRQ������RI�WKH�)LVK
DQG�*DPH�&RGH��LQGLYLGXDO�SHUPLWV�IRU
VWUHDP�FURVVLQJ�FRQVWUXFWLRQ�FRXOG�EH
UHTXLUHG��WKH�WHUPV�RI�ZKLFK�ZRXOG�EH
QHJRWLDWHG�RQ�D�FDVH�E\�FDVH�EDVLV���*LYHQ
WKH�ODFN�RI�D�FRQFHUWHG�DQG�FRQVLVWHQW�HIIRUW
WR�SUHYHQW�VWUHDP�FURVVLQJ�IDLOXUHV��DQG
UHODWLYHO\�KLJK�URDG�GHQVLWLHV�DFURVV
3$/&2ªV�RZQHUVKLS��WKHUH�ZRXOG�EH�D
PRGHUDWH�WR�KLJK�ULVN�RI�LQFUHDVHG�ILQH�DQG
FRDUVH�VHGLPHQW�IURP�URDGV�XQGHU�WKLV
DOWHUQDWLYH�

,1',5(&7�())(&76

3RVLWLYH�IHHGEDFN�ZLWKLQ�WKH�VWUHDP
V\VWHPV�FRXOG�UHVXOW�IURP�URDG�UHODWHG
ODQGVOLGHV���6KRXOG�LQFUHDVHG�FRDUVH
VHGLPHQW�VXSSO\�WR�VWUHDPV�RFFXU��WKLV
VHGLPHQW�ZRXOG�EH�VWRUHG�LQ�VWUHDP
FKDQQHOV�GRZQVWUHDP�IURP�WKH�URDGV���7KLV
VWRUDJH��RU�DJJUDGDWLRQ��ZRXOG�LQFUHDVH�WKH
ZLGWK�WR�GHSWK�UDWLR��D�VLJQLILFDQW�DGYHUVH
HIIHFW�RQ�DTXDWLF�KDELWDW�DQG�RUJDQLVPV���,Q
DGGLWLRQ��VWUHDPV�FRXOG�UHVSRQG�WR�WKH
VKDOORZHU�FKDQQHOV�E\�HURGLQJ�ODWHUDOO\�
7KLV�FRXOG�GHFUHDVH�VWUHDPEDQN�VWDELOLW\
DQG�FDXVH�QXPHURXV�VPDOO�GHEULV�VOLGHV���,Q
LQQHU�JRUJHV��ODUJHU�IDLOXUHV��GHEULV�VOLGHV�
LQYROYLQJ�WKH�VWUHDPEDQN�DQG�WKH�KLOOVORSH
FRXOG�RFFXU���6WUHDPEDQN�IDLOXUHV�DQG
GHEULV�VOLGHV�FRXOG�FDXVH�DGGLWLRQDO
VHGLPHQW�LQSXWV�WKDW�ZRXOG�FDXVH�FKDQQHO
ZLGHQLQJ��ODWHUDO�HURVLRQ��DQG�PRUH
VWUHDPEDQN�IDLOXUH�GRZQVWUHDP��DOORZLQJ
DGYHUVH�VHGLPHQW�FRQGLWLRQV�WR�SHUVLVW�DQG
SRVVLEOH�ZRUVHQ�

$OWHUQDWLYH����3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�
8QGHU�WKLV�DOWHUQDWLYH��DSSUR[LPDWHO\����
PLOHV�RI�QHZ�URDGV�ZRXOG�EH�FRQVWUXFWHG
RYHU�WKH�WHUP�RI�WKH�SURSRVHG�+&3���5RDGV
ZRXOG�EH�PDQDJHG�XQGHU�WKH�+&3�6<3
SUHVFULSWLRQV��$SSHQGL[�(��DQG�ZRXOG�EH
DVVHVVHG�IRU�VHGLPHQW�GHOLYHU\�SRWHQWLDO
XVLQJ�$VVHVVPHQW�DQG�,PSOHPHQWDWLRQ�IRU
3�/��5RDG�5HODWHG�6HGLPHQW�6RXUFH
,QYHQWRULHV�DQG�6WRUP�3URRILQJ��KHUHDIWHU
UHIHUUHG�WR�DV�§$VVHVVPHQW�3ODQ¨���3$/&2�
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������9ROXPH�,,��3DUW�2����5RDG
FRQVWUXFWLRQ�DQG�PDLQWHQDQFH�ZRXOG�EH
FRQGXFWHG�DFFRUGLQJ�WR�WKH�+DQGERRN�RQ
)RUHVW�DQG�5DQFK�5RDGV��:HDYHU�DQG
+DJDQV��������KHUHLQ�UHIHUUHG�WR�DV�§5RDG
*XLGHOLQHV¨����7KHVH�URDG�JXLGHOLQHV�DUH
DOVR�VXPPDUL]HG�LQ�3$/&2��������9ROXPH
,,��3DUW�1����7KH�PDMRU�IHDWXUHV�RI�WKHVH
GRFXPHQWV�DUH�VXPPDUL]HG�EHORZ�

7KH�5RDG�*XLGHOLQHV�UHTXLUH�WKDW�PDQ\
GHOHWHULRXV�IHDWXUHV�RI�URDG�GHVLJQ�ZLOO�EH
PLQLPL]HG�ZKHUHYHU�SRVVLEOH��VXFK�DV�WKH
DPRXQW�RI�FXW�DQG�ILOO��URDG�ZLGWK��URDG
JUDGLHQW��DQG�URDG�UXQRII�FRQFHQWUDWLRQ�
8QGHU�URDG�GHVLJQ��WKH�5RDG�*XLGHOLQHV
VSHFLI\�WKDW�IXOO�EHQFK�FRQVWUXFWLRQ�EH�XVHG
IRU�VORSHV�VWHHSHU�WKDQ����SHUFHQW���)XOO
EHQFK�FRQVWUXFWLRQ�UHGXFHV�WKH�ULVN�RI
ODQGVOLGHV�UHODWHG�WR�URDGV���5RDG�FXW�EDQNV
DQG�VOLGH�VORSHV�DUH�DOVR�DGGUHVVHG���5RDG
VXUIDFH�GUDLQDJH��LQFOXGLQJ�LQVORSLQJ�DQG
RXWVORSLQJ��DQG�VWUHDP�FURVVLQJV�DUH
DGGUHVVHG���,Q�DGGLWLRQ��URDG�PDLQWHQDQFH
LV�DGGUHVVHG��LQFOXGLQJ�VXPPHU�GXVW
FRQWURO��PLQLPL]LQJ�H[FHVV�JUDGLQJ��DQG
GLWFK�PDLQWHQDQFH�

7KH�$VVHVVPHQW�3ODQ�FRQWDLQV�DGGLWLRQDO
LQIRUPDWLRQ�RQ�WKH�§URDG�DUPRULQJ�SODQ�¨
7KH�PDLQ�FURVVLQJ�IDLOXUH�SUHYHQWLRQ
PHWKRGV�SUHVHQWHG�LQ�WKH�5RDG�*XLGHOLQHV
LQFOXGH�LQVWDOODWLRQ�RI�UROOLQJ�GLSV�LQ�WKH
URDG�VXUIDFH�WR�SUHYHQW�FDWDVWURSKLF�IDLOXUH
RI�WKH�URDG�SULVP��UHVL]LQJ�DQG�UHWURILWWLQJ
XQGHUVL]HG�FXOYHUWV��DQG�LQVWDOOLQJ�GHEULV
EDUULHUV�DERYH�FXOYHUW�LQWDNHV���7KH
$VVHVVPHQW�3ODQ�DOVR�GHVFULEHV�KRZ
VHGLPHQW�VRXUFHV�ZLOO�EH�LGHQWLILHG�DQG
WUHDWPHQWV�ZLOO�EH�SUHVFULEHG��LQFOXGLQJ
HURVLRQ�FRQWURO�DQG�SUHYHQWLRQ�PHDVXUHV�
0HDVXUHV�IRU�§XSJUDGLQJ¨�DQG
§GHFRPPLVVLRQLQJ¨�URDGV�DUH�DOVR�GHVFULEHG�
7KHUH�LV�FRQVLGHUDEOH�RYHUODS�ZLWK�WKH�5RDG
*XLGHOLQHV�RQ�WKLV�VXEMHFW�

7KH�PDMRU�VRXUFHV�RI�URDG�JHQHUDWHG
VHGLPHQW�DUH�GLVFXVVHG�LQ�WKH�5RDG
*XLGHOLQHV�DQG�RU�WKH�$VVHVVPHQW�3ODQ�
7RJHWKHU��WKH�WZR�GRFXPHQWV�DUH�IDLUO\

FRPSUHKHQVLYH�LQ�WKHLU�GLVFXVVLRQ�RI�URDG
LVVXHV���,Q�DGGLWLRQ��WKHUH�DUH�VSHFLILF
JXLGHOLQHV�ZLWKLQ�WKH�LQWHULP����\HDU��+&3
SUHVFULSWLRQV�DQG�WKH�ORQJ�WHUP�����\HDU�
+&3�SUHVFULSWLRQV�ZKLFK�GLUHFWO\�DQG
LQGLUHFWO\�DIIHFW�URDG�UHODWHG�PDVV�ZDVWLQJ
�$SSHQGL[�(����7KHVH�JXLGHOLQHV�DUH�DV
IROORZV�

��� 5RDGV�VKDOO�EH�FRQVWUXFWHG�DV�VLQJOH�
ODQH�WKDW�DOORZ�IRU�WKH�VDIH�SDVVDJH�DQG
WUDQVSRUWDWLRQ�RI�HTXLSPHQW�ZLWK
SHULRGLF�WXUQRXWV��URDG�ZLGWK�JHQHUDOO\
���WR����IHHW��H[FHSW�DV�DSSURYHG�E\
10)6��):6��DQG�&')*�

��� 5RDGV�VKDOO�EH�FRQVWUXFWHG�SULPDULO\�RQ
VORSHV�XQGHU����SHUFHQW�

��� 5RDGV�VKDOO�EH�ORFDWHG�RXWVLGH�50=V�
H[FHSW�IRU�50=�FURVVLQJV��ZKLFK�VKDOO
EH�PLQLPL]HG�

��� 5RDGV�VKDOO�EH�FRQVWUXFWHG�E\
RXWVORSLQJ��RU�PDLQWDLQHG�ZLWK�UROOLQJ
GLSV��RU�GLWFKHG�URDGV�PDLQWDLQHG�E\
ZHOO�VSDFHG�GLWFK�UHOLHI�V\VWHP��

��� $YRLG�FRQVWUXFWLRQ�RI�URDGV�LQ�KLJK�ULVN
VLWXDWLRQV��H�J���LQQHU�JRUJH��URDG
DOLJQPHQWV�FURVVLQJ�XQVWDEOH�WHUUDLQ�
DOLJQPHQWV�FURVVLQJ�VORSHV�JUHDWHU�WKDQ
���SHUFHQW��KHDGZDWHU�VZDOHV�XQOHVV
SRWHQWLDO�URDGV�DQG�VSHFLILFDWLRQV�DUH
HYDOXDWHG�E\�D�FHUWLILHG�HQJLQHHULQJ
JHRORJLVW��&(*��DQG�VXEPLWWHG�WR�WKH
DJHQFLHV�ZLWK�WKH�7+3�IRU�UHYLHZ�LQ
DGYDQFH�RI�7+3�SUH�KDUYHVW�LQVSHFWLRQ�

��� :KHQ�FXOYHUWV�DUH�SURSRVHG�IRU�&ODVV�,
ILVK�EHDULQJ�RU�UHVWRUDEOH�ZDWHUFRXUVHV�
WKH�53)�VKDOO�EH�UHTXLUHG�WR
GHPRQVWUDWH�WKDW�WKH�FXOYHUW�GHVLJQ�ZLOO
FRQIRUP�WR�EHVW�PDQDJHPHQW�SUDFWLFHV
UHODWHG�WR�FXOYHUW�LQVWDOODWLRQ�LQFOXGLQJ
EXW�QRW�OLPLWHG�WR�

D� &XOYHUWV�ZLOO�EH�VL]HG�WR�SURYLGH
����\HDU�SHDN�IORZ�SDVVDJH�XVLQJ
DQ\�RI�WKH�PHWKRGV�DSSURYHG�E\�WKH
)35V�
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E� 7KH�FRPSDQ\�VKDOO�FRQWDFW�10)6�
):6��DQG�&')*�WR�GLVFXVV�WKH
LQVWDOODWLRQ�SULRU�WR�VXEPLVVLRQ�RI
7+3�LI�LW�ZLVKHV�WR�LQVWDOO�WKH
FXOYHUW�XVLQJ�PHWKRGV�WKDW�DUH�QRW
FRQVLVWHQW�ZLWK�10)6ª�FXOYHUW
JXLGHOLQHV��FXUUHQWO\�XQGHU
GHYHORSPHQW����,Q�VXFK�FDVHV��LI�WKH
QRWLILHG�DJHQFLHV�KDYH�FRQFHUQV
UHJDUGLQJ�VXFK�FXOYHUW�LQVWDOODWLRQ�
WKH\�VKDOO�FRPPXQLFDWH�VXFK
FRQFHUQV�WR�WKH�53)�DQG�&')�

��� 1R�URDG�RU�ODQGLQJ�FRQVWUXFWLRQ�RU
UHFRQVWUXFWLRQ�GXULQJ�WKH�ZLQWHU�SHULRG
RU�DQ\�RWKHU�WLPH�RI�WKH�\HDU�GXULQJ�DQ\
RI�WKH�IROORZLQJ�FRQGLWLRQV�

D� 'XULQJ�SHULRGV�RI�PHDVXUDEOH
UDLQIDOO

E� )ROORZLQJ�DQ\�UDLQIDOO�RI�RQH�
TXDUWHU�LQFK�RU�JUHDWHU��WKHUH�VKDOO
EH�D�PLQLPXP�RI����KRXUV�RI�QR
PHDVXUDEOH�UDLQIDOO�SULRU�WR
UHVXPSWLRQ�RI�ZRUN�DFWLYLWLHV�

��� 2WKHU�WKDQ�DW�ZDWHUFRXUVH�FURVVLQJV�RU
FURVVLQJ�DSSURDFKHV��SHUPDQHQW�URDGV
XWLOL]HG�LQ�ULSDULDQ�PDQDJHPHQW�]RQHV
VKDOO�EH�WUHDWHG�E\�URFNLQJ��FKLS�VHDOLQJ
RU�SDYLQJ�WR�KHOS�SUHYHQW�ORVV�RI�URDG
VXUIDFH�PDWHULDO�

��� 5RDGV�ZKLFK�XWLOL]H�DQ�LQVLGH�GLWFK
VKDOO�KDYH�GLWFK�UHOLHI�FXOYHUWV�VSDFHG
QR�JUHDWHU�WKDQ�WKH�VSHFLILFDWLRQV�OLVWHG
LQ�5RDG�*XLGHOLQHV��:HDYHU�DQG
+DJDQV��������

����:KHUH�VWRUPSURRILQJ�KDV�EHHQ
FRPSOHWHG��URDG�XVH�IRU�ORJ�KDXOLQJ�ZLOO
FHDVH�ZKHQ�LW�UHVXOWV�LQ�D�YLVLEOH
LQFUHDVH�LQ�WKH�VXVSHQGHG�VHGLPHQW
OHYHOV�RI�ZDWHU�WKDW�GUDLQV�IURP�WKH
URDG�VXUIDFH��RU�ZLWKLQ�LQERDUG�URDG
GLWFKHV��GLUHFWO\�LQWR�D�VWUHDP�

����:KHUH�VWRUPSURRILQJ�LV�QRW�\HW
FRPSOHWH��URDG�XVH�VKDOO�FHDVH�DIWHU
SUHFLSLWDWLRQ�LV�VXIILFLHQW�WR�JHQHUDWH

RYHUODQG�IORZ�RII�WKH�URDG�RU�LV�FDSDEOH
RI�OHDYLQJ�WKH�URDG�LI�HQWUDSSHG���5RDGV
XVHG�IRU�KDXOLQJ�VKDOO�QRW�UHVXPH�XQWLO
���KRXUV�ZLWKRXW�DQ\�SUHFLSLWDWLRQ�RU
XQWLO�WKH�URDG�VXUIDFH�LV�GU\�

1RWH�WKDW�WKHVH�URDG�FRQVWUXFWLRQ�DQG
PDQDJHPHQW�JXLGHOLQHV�DUH�WKH�VDPH�IRU
WKH�LQWHULP����\HDU��DQG�GHIDXOW�����\HDU�
+&3�6<3�SUHVFULSWLRQV�

6RPH�LVVXHV�DUH�QRW�VSHFLILFDOO\�DGGUHVVHG
LQ�WKHVH�JXLGHOLQHV���7KHVH�LVVXHV�LQFOXGH
TXDOLW\��TXDQWLW\��DQG�FULWHULD�IRU�URDG
VXUIDFLQJ��SUHYHQWLRQ�RI�VLGHFDVWLQJ�RI
JUDGHG�PDWHULDOV��DQG�QR�VSHFLILF�SURYLVLRQ
IRU�GHFRPPLVVLRQLQJ�ROGHU��SUREOHP�URDGV
WKDW�DUH�FKURQLF�FRQWULEXWRUV�RI�VHGLPHQW�
+RZHYHU��WKH�VHGLPHQW�VRXUFH�DVVHVVPHQW
FDQ�LGHQWLI\�VXFK�URDGV��DQG�WKH\�ZRXOG�EH
FRQVLGHUHG�IRU�GHFRPPLVVLRQLQJ�

%HFDXVH�RI�WKH�H[WHQVLYH�URDG�QHWZRUNV�RQ
3$/&2�ODQGV��WKH�DERYH�PHDVXUHV�FDQQRW
EH�LPSOHPHQWHG�LPPHGLDWHO\�LQ�DOO
ZDWHUVKHGV���7UHDWPHQW�VLWHV�ZRXOG�EH
SULRULWL]HG�E\�D�PHWKRG�WKDW�HYDOXDWHV�WKH
ULVN�RI�VHGLPHQW�GHOLYHU\�DW�HDFK�VLWH���7KH
VHGLPHQW�ULVN�DVVHVVPHQW�ZRXOG�EH
FRQGXFWHG�WR�GHWHUPLQH�SULRULW\�VLWHV�ZLWKLQ
(ON�5LYHU��)UHVKZDWHU�&UHHN��/DZUHQFH
&UHHN��DQG�<DJHU�&UHHN��ZLWKLQ�WKH�ILUVW���
\HDUV��$SSHQGL[�(����'XULQJ�WKH�VHFRQG���
\HDUV��WKH�HIIRUWV�ZRXOG�EH�FRQGXFWHG�LQ�WKH
9DQ�'X]HQ�DQG�0LGGOH�(HO�+8V���'XULQJ
WKH�WKLUG�GHFDGH��VHGLPHQW�VRXUFH
LQYHQWRULHV�ZRXOG�EH�FRQGXFWHG�RQ�/DUDEHH�
6HTXRLD��0DWWROH��6DOPRQ�&UHHN��DQG�%HDU
+8V���6WRUPSURRILQJ�RQ�KLJK�DQG�PHGLXP
ULVN�VLWHV��GHILQHG�ZLWKLQ�WKH�$VVHVVPHQW�
ZRXOG�EH�GRQH�ILUVW��ZLWKLQ�HDFK�RI�WKH
VSHFLILHG�ZDWHUVKHGV���7KHUHIRUH��WKH�PRVW
FULWLFDO�VHGLPHQWDWLRQ�VLWHV�ZRXOG�EH
WUHDWHG�ILUVW���8QGHU�WKH�GHIDXOW�VWUDWHJ\�
DQ\�SURSRVHG�7+3V�IDOOLQJ�RXWVLGH�WKH
SULRULW\�ZDWHUVKHGV�ZRXOG�QHHG�FRPSOHWHG
VHGLPHQW�VRXUFH�DVVHVVPHQWV�EHIRUH
DSSURYDO�
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7KH�RYHUDOO�HIIHFW�RQ�VHGLPHQW�IURP�URDG
PDVV�ZDVWLQJ�DQG�VWUHDP�FURVVLQJ�IDLOXUH
ZRXOG�EH�D�JUDGXDO�EXW�V\VWHPDWLF�GHFUHDVH
LQ�WKH�DPRXQW�RI�VHGLPHQW�IURP�URDG�DQG
VWUHDP�FURVVLQJV���7KLV�UHGXFWLRQ�ZRXOG
RFFXU�ILUVW�LQ�WKH�SULRULWL]HG�+8V�PHQWLRQHG
DERYH���6RPH�VHGLPHQW�ZRXOG�VWLOO�EH
JHQHUDWHG�IURP�URDGV�EHFDXVH�RI�VLGHFDVW
DQG�URDGFXW�IDLOXUHV�DQG�VWUHDP�FURVVLQJV
RQ�URDGV�QRW�\HW�VWRUP�SURRIHG���7KLV
VHGLPHQW�FRXOG�VLJQLILFDQWO\�DIIHFW�VWUHDPV
LQ�VRPH�ZDWHUVKHGV��SDUWLFXODUO\�ZKHUH
URDG�GHQVLW\�LV�KLJK�DQG�RU�VWUHDP�FURVVLQJV
DUH�QXPHURXV��VHH�6HFWLRQ����������,Q
DGGLWLRQ��JLYHQ�WKH�UDWH�RI�VWRUPSURRILQJ
DFURVV�DOO�RI�3$/&2�ODQGV��URDGV�VWRUP
SURRIHG�HDUO\�LQ�WKH�+&3�SODQQLQJ�SHULRG
PD\�QHHG�WR�EH�UHFRQVWUXFWHG�EHIRUH�DOO�WKH
URDGV�DUH�VWRUP�SURRIHG�

3URWHFWLRQ�RI�URRW�VWUHQJWK�LQ�&ODVV�,
VWUHDPEDQNV�ZRXOG�RFFXU�LQ�'RXJODV�ILU�
GRPLQDWHG�IRUHVWV�DQG��WR�D�OHVVHU�H[WHQW��RQ
RWKHU�&ODVV�,,�VWUHDPV�DQG�RQ�&ODVV�,�DQG�,,
VWUHDPV�LQ�UHGZRRG�IRUHVWV���7KLV�ZRXOG
GHFUHDVH�VRPHZKDW�WKH�ULVN�RI�GHEULV�IORZV
JHQHUDWHG�E\�GHEULV�VOLGHV�IURP
VWUHDPEDQNV�ZKLFK�FDQ�DIIHFW�URDG
FURVVLQJV���2YHUDOO��WKHUHIRUH��WKH�ULVN�RI
URDG�UHODWHG�PDVV�ZDVWLQJ�ZRXOG�EH
PRGHUDWH�LQ�WKH�VKRUW�DQG�PLG�WHUP��EXW
ZRXOG�EH�UHGXFHG�WR�ORZ�RYHU�WKH�ORQJ�WHUP
����\HDUV����&RQVHTXHQWO\��WKH�HIIHFWV�RI
URDG�UHODWHG�PDVV�ZDVWLQJ�DUH�EHORZ�WKH
WKUHVKROG�RI�VLJQLILFDQFH�IRU�SHRSOH�DQG
SURSHUW\�

,Q�DGGLWLRQ�WR�WKH�+&3�SUHVFULSWLRQV�
3$/&2�ZRXOG�EH�UHTXLUHG�WR�HQWHU�LQWR�D
6HFWLRQ������DJUHHPHQW�ZLWK�&')*�WR
PLQLPL]H�DQG�PLWLJDWH�WKH�HIIHFWV�RI
FXOYHUWV�DQG�VWUHDP�FURVVLQJV�RQ�ILVK�DQG
ZLOGOLIH�UHVRXUFHV���3$/&2ªV�SURSRVHG�����
SURYLGHV�VSHFLILF�PHDVXUHV�WR�PLWLJDWH
HIIHFWV�RI�FXOYHUW�DQG�VWUHDP�FURVVLQJV
�3$/&2��������9ROXPH�9,��3DUW�(��

8QGHU�WKLV�DOWHUQDWLYH��WKHUH�ZRXOG�EH�D
PRGHUDWH�WR�KLJK�ULVN�RI�ILQH�DQG�FRDUVH
VHGLPHQW�IOX[�IURP�URDGV�ZKLOH�WKH

$VVHVVPHQW�3ODQ�DQG�5RDG�*XLGHOLQHV�DUH
EHLQJ�LPSOHPHQWHG���%HFDXVH�WKHVH
PHDVXUHV�DUH�FRPSUHKHQVLYH�LQ�WKHLU
WUHDWPHQW�RI�URDG�FRQVWUXFWLRQ�DQG�KDYH�D
ORZ�ULVN�RI�LQFUHDVHG�VHGLPHQW�VXSSO\�
LQGLUHFW�HIIHFWV�ZRXOG�EH�PLQLPDO��VHH
6HFWLRQ������

&UHDWLRQ�RI�WKH�5HVHUYH�ZRXOG�UHVXOW�LQ
GHFUHDVH�LQ�URDG�UHODWHG�PDVV�ZDVWLQJ�LQ
WKH�(ON�5LYHU�+8���0DQDJHPHQW�E\�WKH
%/0�DQG�VWDWH�ZRXOG�SUREDEO\�LQFOXGH
DEDQGRQPHQW�RI�XQVWDEOH�RU�VHOGRP�XVHG
FURVVLQJV��DORQJ�ZLWK�FRQVWUXFWLRQ�RI�QHZ�
VWRUPSURRIHG�FURVVLQJV���)DLOXUH�RI�H[LVWLQJ
VWUHDP�FURVVLQJV�ZRXOG�EH�H[SHFWHG�WR�EH
PLQRU�

$OWHUQDWLYH��D��1R�(ON�5LYHU�3URSHUW\�
7KH�HIIHFWV�RI�WKLV�DOWHUQDWLYH�ZRXOG�EH
LGHQWLFDO�WR�WKRVH�XQGHU�$OWHUQDWLYH���
H[FHSW�WKH�(ON�5LYHU�+8�ZRXOG�KDYH�D
KLJKHU�SURSRUWLRQ�RI�ODQG�PDQDJHG�VROHO\
XQGHU�WKH�)35V���7KXV��WKHUH�ZRXOG�EH�D
ORZ�WR�PRGHUDWH�ULVN�RI�PDVV�ZDVWLQJ�LQ�WKLV
+8��ZKLOH�WKH�UHPDLQLQJ�SURSHUW\�ZRXOG
KDYH�D�ORZ�ULVN�LQ�WKH�ORQJ�WHUP�RI�HIIHFWV�RI
ODQGVOLGHV�RQ�SHRSOH��SURSHUW\��DQG�WKH
DTXDWLF�V\VWHP���&RQVHTXHQWO\��WKH�HIIHFWV
RI�URDG�UHODWHG�PDVV�ZDVWLQJ�DUH�EHORZ�WKH
WKUHVKROG�RI�VLJQLILFDQFH�IRU�SHRSOH�DQG
SURSHUW\�DQG�LQ�UHODWLRQ�WR�LQGLUHFW�HIIHFWV
�VHH�6HFWLRQ������

$OWHUQDWLYH����3URSHUW\�ZLGH�6HOHFWLYH
+DUYHVW�
8QGHU�WKLV�DOWHUQDWLYH��WKH�HIIHFWV�ZRXOG�EH
WKH�VDPH�DV�WKRVH�XQGHU�$OWHUQDWLYH��
EHFDXVH�WKH�VDPH�URDG�SURFHGXUHV�DUH�XVHG
RXWVLGH�WKH�5HVHUYH���7KH�QXPEHU�RI�URDG
FURVVLQJV�DQG�URDG�GHQVLW\�DUH�DVVXPHG�WR
EH�VLPLODU���,Q�DGGLWLRQ��VRPH�ZDWHUVKHGV
ZRXOG�UHFHLYH�H[WUD�SURWHFWLRQ�LQ�RUGHU�WR
PHHW�D�]HUR�QHW�GLVFKDUJH�SROLF\���5RDG
IDLOXUHV�WKDW�DUH�QRW�DW�VWUHDP�FURVVLQJV�
VXFK�DV�VLGHFDVW�IDLOXUH��ZRXOG�EH�DGGUHVVHG
XQGHU�WKLV�DOWHUQDWLYH���7KHUHIRUH��FRDUVH
DQG�ILQH�VHGLPHQW�IURP�URDG�UHODWHG�PDVV
ZDVWLQJ�ZRXOG�EH�UHGXFHG�XQGHU�WKLV
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DOWHUQDWLYH�IRU�SHRSOH�DQG�SURSHUW\���:LWK�D
ORZ�ULVN�RI�LQFUHDVHG�VHGLPHQW�VXSSO\�
LQGLUHFW�HIIHFWV�ZRXOG�EH�PLQLPDO��VHH
6HFWLRQ������

&UHDWLRQ�RI�WKH�5HVHUYH�ZRXOG�UHVXOW�LQ
GHFUHDVH�LQ�URDG�UHODWHG�PDVV�ZDVWLQJ�LQ
WKH�(ON�5LYHU�+8���0DQDJHPHQW�E\�WKH
%/0�DQG�VWDWH�ZRXOG�SUREDEO\�LQFOXGH
DEDQGRQPHQW�RI�XQVWDEOH�RU�VHOGRP�XVHG
FURVVLQJV��DORQJ�ZLWK�FRQVWUXFWLRQ�RI�QHZ�
VWRUPSURRIHG�FURVVLQJV���)DLOXUH�RI�H[LVWLQJ
VWUHDP�FURVVLQJV�ZRXOG�EH�H[SHFWHG�WR�EH
PLQRU�

$OWHUQDWLYH�����������DFUH�1R�KDUYHVW
3XEOLF�5HVHUYH�
'HSHQGLQJ�RQ�WKH�DUHD��WKLV�DOWHUQDWLYH
ZRXOG�RIIHU�DGHTXDWH�RU�LQDGHTXDWH
SURWHFWLRQ�IURP�URDG�FURVVLQJ�DQG�RWKHU
URDG�UHODWHG�IDLOXUHV���$OWKRXJK�$OWHUQDWLYH
��VHWV�DVLGH�D�ODUJH�5HVHUYH��QR�SURYLVLRQV
DUH�FXUUHQWO\�VSHFLILHG�IRU�DEDQGRQHG�URDGV�
,I�QR�VXFK�SURYLVLRQV�DUH�LPSOHPHQWHG�DIWHU
5HVHUYH�FUHDWLRQ��WKLV�DOWHUQDWLYH�FRXOG
FDXVH�D�VKRUW�WHUP�LQFUHDVH�LQ�URDG�VWUHDP
FURVVLQJ�IDLOXUHV�LQ�WKH�ZDWHUVKHGV�ZLWKLQ
WKH�5HVHUYH���7KRXJK�VSHFLILF�UHVWRUDWLRQ
DFWLYLWLHV�DUH�QRW�SDUW�RI�WKLV�DOWHUQDWLYH�
WKH\�DUH�LQWHQGHG�DIWHU�DFTXLVLWLRQ���1RW�DOO
VWUHDP�FURVVLQJV�ZRXOG�EH�VKRUW�WHUP
HIIHFWV���&RQVHTXHQWO\��WKH�PLG��WR�ORQJ�
WHUP�HIIHFWV�LQ�WKH�5HVHUYH�VKRXOG�EH�OHVV
WKDQ�VLJQLILFDQW�DQG�EHQHILFLDO�

2Q�3$/&2�ODQGV��FRQVLGHUDEO\�OHVV
SRWHQWLDO�ZRXOG�H[LVW�IRU�SOXJJLQJ�FXOYHUWV
DQG�FDXVLQJ�URDG�FURVVLQJ�IDLOXUHV��DV
VWUHDPEDQN�SURWHFWLRQ�JLYHQ�E\�H[WHQVLYH
QR�KDUYHVW�EXIIHUV�ZRXOG�EH�KLJK��DQG
GHEULV�VOLGHV�DORQJ�VWUHDPV�ZRXOG�EH
OLPLWHG�WR�EDFNJURXQG�OHYHOV���7KH
SUHVFULSWLRQV�DSSOLHG�RQ�3$/&2�SURSHUW\
DUH�H[DFWO\�WKH�VDPH�DV�XQGHU�$OWHUQDWLYH
����6HGLPHQW�ULVN�DVVHVVPHQWV�DQG�URDG
LPSURYHPHQWV�ZRXOG�EH�DSSOLHG�WR�WKH�VDPH
SULRULW\�ZDWHUVKHGV�RYHU�WKH�VDPH�WKUHH�
GHFDGH�WLPHIUDPH���8QGHU�WKH�GHIDXOW
VWUDWHJ\��DQ\�SURSRVHG�7+3V�RXWVLGH�WKH

SULRULW\�ZDWHUVKHGV�ZRXOG�QHHG�FRPSOHWHG
VHGLPHQW�VRXUFH�DVVHVVPHQWV�EHIRUH
DSSURYDO���:LWK�D�ORZ�ULVN�RI�LQFUHDVHG
VHGLPHQW�VXSSO\��LQGLUHFW�HIIHFWV�ZRXOG�EH
PLQLPDO���&RQVHTXHQWO\��HIIHFWV�ZRXOG�EH
OHVV�WKDQ�VLJQLILFDQW�IRU�SHRSOH�DQG
SURSHUW\���,QGLUHFW�HIIHFWV�ZRXOG�DOVR�EH
PLQLPDO��6HFWLRQ������

�������� �+LOOVORSH�(URVLRQ

7KH�PDLQ�SUDFWLFHV�WKDW�DIIHFW�KLOOVORSH
VXUIDFH�HURVLRQ�DUH�WUDFWRU�ORJJLQJ��EXUQLQJ�
DQG�WR�D�OHVVHU�H[WHQW��FDEOH�\DUGLQJ���7KH
DOWHUQDWLYHV�YDU\�E\�OLPLWDWLRQV�SODFHG�RQ
ORJJLQJ�ZKLFK�DIIHFW�KRZ�PXFK�VHGLPHQW
GHOLYHU\�LV�SRVVLEOH�WKURXJK�50=V��DV�ZHOO
DV�E\�WKH�UDWH�RI�WLPEHU�KDUYHVW���2WKHU
VRXUFHV�RI�ILQH�VHGLPHQW��VXFK�DV�URDG
FURVVLQJ�IDLOXUHV��URDG�VXUIDFH�HURVLRQ��PDVV
ZDVWLQJ��ERWK�IURP�URDGV�DQG�IURP�ORJJHG
DUHDV���EXUQLQJ��DQG�JUD]LQJ��DUH�GLVFXVVHG
VHSDUDWHO\�

7KUHVKROG�RI�6LJQLILFDQFH
7KH�DPRXQW�RI�KLOOVORSH�HURVLRQ�LV�KLJKO\
VLWH�VSHFLILF��GHSHQGLQJ�RQ�VRLOV�
WRSRJUDSK\��VORSH��WLPEHU�KDUYHVW�PHWKRG�
DQG�KDUYHVW�XQLW�GHVLJQ���(URGHG�VHGLPHQW
WKDW�UHDFKHV�VWUHDPV�KDV�D�GLUHFW�HIIHFW�RQ
ZDWHU�TXDOLW\���&RQVHTXHQWO\��WKH�WKUHVKROG
RI�VLJQLILFDQFH�IRU�KLOOVORSH�HURVLRQ�LV�WKH
SUREDELOLW\�RI�H[FHHGDQFH�RI�WKH�ZDWHU
TXDOLW\�VWDQGDUGV��VHH�6HFWLRQ��������:KLOH
VRPH�KLOOVORSH�HURVLRQ�LV�XQDYRLGDEOH�GXH�WR
WKH�QDWXUH�RI�ORJJLQJ�RSHUDWLRQV��WKH
GHOLYHU\�WR�VWUHDPV�FDQ�EH�PLWLJDWHG�WR�D
OHVV�WKDQ�VLJQLILFDQW�OHYHO�

$OWHUQDWLYH����1R�$FWLRQ�1R�3URMHFW�
$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
GLIIHUV�XQGHU�&(4$�DQG�1(3$���)RU�&(4$
WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG
LQWR�WKH�ORQJ�WHUP�IXWXUH���,Q�WKH�VKRUW
WHUP��WKH�FRQIRUPDQFH�ZLWK�WKH�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D
7+3�DQG�VLWH�VSHFLILF�EDVLV��&RPSOLDQFH�LV
DWWDLQHG�E\�D�ZLGH�YDULHW\�RI�PLWLJDWLRQ
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PHDVXUHV�WDLORUHG�WR�ORFDO�FRQGLWLRQV�VXFK
WKDW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�DQG
WDNH�RI�OLVWHG�VSHFLHV�DUH�DYRLGHG�
&RQVHTXHQWO\��PRVW�VLJQLILFDQW
HQYLURQPHQWDO�HIIHFWV�RI�LQGLYLGXDO�7+3V
FDQ�EH�H[SHFWHG�WR�EH�PLWLJDWHG�WR�D�OHYHO�RI
OHVV�WKDQ�VLJQLILFDQW�WKURXJK
LPSOHPHQWDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�1(3$�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI�50=V�DUH
FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH�DGHTXDWH
EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI
YDU\LQJ�FRQGLWLRQV�RQ�3$/&2�ODQGV�

%HFDXVH�ORJJLQJ�ZRXOG�FRQWLQXH�DW�FXUUHQW
OHYHOV�DQG�XQGHU�FXUUHQW�SUDFWLFHV��KLOOVORSH
FRPSDFWLRQ�DQG�HURVLRQ�ZRXOG�FRQWLQXH�WR
EH�D�VRXUFH�RI�ILQH�VHGLPHQW�XQGHU
$OWHUQDWLYH�����8QGHU�H[LVWLQJ�)35V��WUDFWRU
ORJJLQJ�LV�DOORZHG�RQ�VWHHS�VORSHV��XS�WR
���SHUFHQW�DZD\�IURP�VWUHDPV��XS�WR
���SHUFHQW�DGMDFHQW�WR�WKH�50=��DQG�ZRXOG
FDXVH�D�FRPELQDWLRQ�RI�H[SRVXUH�RI�WKH
PLQHUDO�VRLO�DQG�FRPSDFWLRQ��DOORZLQJ�WKH
SRWHQWLDO�IRU�HURVLRQ�IURP�UDLQVSODVK�DQG
UXQRII���+RZHYHU��D�VWXG\�E\�0DUURQ�HW�DO�
�������LQGLFDWHG�WKDW�IRXU�\HDUV�DIWHU
WUDFWRU�ORJJLQJ�RQ�+XJR�DQG�0HOERXUQH
VRLOV��WZR�RI�WKH�PRVW�FRPPRQ�VRLOV�LQ�WKH
3URMHFW�$UHD��WKHUH�ZDV�QR�VWDWLVWLFDOO\
VLJQLILFDQW�VXUIDFH�HURVLRQ���7KHLU�VWXG\�GLG
LQGLFDWH�VLJQLILFDQW�HURVLRQ�DVVRFLDWHG�ZLWK
WUDFWRU�ORJJLQJ�RQ�VRLOV�GHYHORSHG�LQ�VFKLVW�

,Q�DGGLWLRQ��WKH�EXIIHUV�RQ�VWUHDPV�XQGHU
WKLV�DOWHUQDWLYH�ZRXOG�EH�ZLGH�HQRXJK�WR
ILOWHU�RXW�DOO�VHGLPHQW�IURP�KLOOVORSHV�H[FHSW
WKH�FOD\�VL]HG�SDUWLFOHV�RQ�&ODVV�,,�DQG�,,,
VWUHDPV���7KH�(TXLYDOHQW�%XIIHU�$UHD�,QGH[
�(%$,��ZDV�GHYHORSHG�DV�SDUW�RI�WKLV
GRFXPHQW�WR�HYDOXDWH�WKH�SRWHQWLDO�OHYHO�RI
VHGLPHQW�ILOWUDWLRQ�SURYLGHG�E\�YDULRXV
EXIIHUV�SURSRVHG���$�GHWDLOHG�GHVFULSWLRQ�RI

WKH�(%$,�LV�IRXQG�LQ�$SSHQGL[�,���7KH�(%$,
XVHV�EXIIHU�ZLGWK�DQG�SURSRVHG�DFWLYLWLHV
ZLWKLQ�EXIIHUV�WR�GHWHUPLQH�D�UHODWLYH
LQGLFDWRU�RI�WKH�EXIIHUªV�ILOWUDWLRQ�FDSDELOLW\�
5HFRPPHQGHG�EXIIHU�ZLGWKV�LQ�WKH
OLWHUDWXUH�DOPRVW�H[FOXVLYHO\�DVVXPH�WKDW
WKH�EXIIHUV�DUH�QR�FXW�EXIIHUV���7KHUHIRUH�
WKH�(%$,�ZDV�GHYHORSHG�WR�WDNH�LQWR
DFFRXQW�WKH�DFWLYLWLHV�DOORZHG�ZLWKLQ�WKH
EXIIHUV�SURSRVHG�IRU�HDFK�DOWHUQDWLYH���7KH
(%$,�LQGLFDWHV�KRZ�WKH�DOWHUQDWLYHV
FRPSDUH�LQ�WKH�DPRXQW�RI�VHGLPHQW
ILOWUDWLRQ���)LJXUH�������VKRZV�WKH�(%$,�E\
ZDWHUVKHG�IRU�HDFK�DOWHUQDWLYH���)LJXUH�����
��VKRZV�WKH�(%$,�QRUPDOL]HG�E\�VWUHDP
PLOHV�WR�SURYLGH�D�GLUHFW�FRPSDULVRQ�RI
ZDWHUVKHGV�IRU�HDFK�DOWHUQDWLYH���$OWKRXJK
$OWHUQDWLYH���KDV�YHU\�ZLGH�EXIIHUV�
$OWHUQDWLYHV���DQG���JHQHUDOO\�KDYH�KLJKHU
(%$,��ZKLFK�UHIOHFWV�WKH�ODUJH�DPRXQW�RI
SURWHFWLRQ�JLYHQ�E\�ROG�JURZWK�EXIIHUV�DQG
5HVHUYH�

7UDFWRU�\DUGLQJ�LV�W\SLFDOO\�XVHG�EHWZHHQ
���DQG����SHUFHQW�RI�WKH�WLPH�RQ�3$/&2
ODQGV�

$V�GLVFXVVHG�LQ�6HFWLRQ��������WUDFWRU
\DUGLQJ�FDQ�FDXVH�VXUIDFH�HURVLRQ��ULOOLQJ�
DQG�JXOO\LQJ���6HGLPHQW�GHULYHG�IURP
VXUIDFH�HURVLRQ�PD\�RU�PD\�QRW�EH�GHOLYHUHG
WR�VWUHDPV��GHSHQGLQJ�RQ�WKH�W\SH�RI�SRVW�
KDUYHVW�WUHDWPHQW�DQG�WKH�DPRXQW�DQG�W\SH
RI�YHJHWDWLRQ�GRZQVORSH�IURP�DQ�HURGLQJ
DUHD���*XOO\LQJ��LI�GHYHORSHG��LV�PXFK�PRUH
OLNHO\�WR�GHOLYHU�VHGLPHQW�WR�VWUHDPV�GXH�WR
JUHDWHU�WUDQVSRUW�FDSDFLW\�

8QGHU�WKH�H[LVWLQJ�)35V��GLVWXUEHG�DUHDV
ODUJHU�WKDQ�����VTXDUH�IHHW�ZLWKLQ�:/3=V
PXVW�EH�WUHDWHG�XVLQJ�HURVLRQ�FRQWURO
WHFKQLTXHV�WR�SUHYHQW�VHGLPHQW�IURP
HQWHULQJ�&ODVV�,�RU�,,�VWUHDPV���'LVWXUEHG
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Figure 3.6-6.  Equivalent Buffer Area Index (for sediment) by Alternative
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  1/

1/  Calculated using no-harvest buffers of 170 feet, 85 feet, and 50 feet for Class I, Class II, and Class III streams, respectively.  In addition, marbled 
        murrelet residual stands are not specifically known and are not accounted for in these values.
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Figure 3.6-7.  Normalized Equivalent Buffer Area Index by Alternative

1/  Calculated using no-harvest buffers of 170 feet, 85 feet, and 50 feet for Class I, Class II, and Class III streams, respectively.  In addition, marbled 
        murrelet residual stands are not specifically known and are not accounted for in these values.
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DUHDV�RXWVLGH�WKH�:/3=�GR�QRW�UHTXLUH
WUHDWPHQW��DQG�QR�WUHDWPHQW�LV�UHTXLUHG
DGMDFHQW�WR�RU�XSVORSH�IURP�&ODVV�,,,
VWUHDPV���+RZHYHU��XQGHU�WKLV�DOWHUQDWLYH�
QR�GLVWXUEDQFH�ZRXOG�RFFXU�LQ�WKH�50=V
�H[FHSW�IRU�H[LVWLQJ�DQG�QHZ�URDG
FURVVLQJV���WKHUHIRUH��WKHUH�ZRXOG�EH�QR
DUHDV�UHTXLULQJ�WUHDWPHQW�LQ�WKH�50=V�DQG
VHGLPHQW�ILOWUDWLRQ�RI�WKH�50=V�ZRXOG�QRW
EH�GLPLQLVKHG���5HTXLUHPHQWV�IRU
ZDWHUEUHDNV�XQGHU�WKH�)35V�ZRXOG�DOVR
GLPLQLVK�VXUIDFH�HURVLRQ���3RWHQWLDO�ULOOLQJ
DQG�JXOO\LQJ�ZRXOG�EH�UHGXFHG�XQGHU�WKH
H[LVWLQJ�)35V�GXH�WR�WKH�UHTXLUHPHQW�RI
UHPRYLQJ�WUDFWRU�FURVVLQJV�RI�GUDLQDJHV
EHIRUH�ZLQWHU���+RZHYHU��FURVVLQJV�DUH�QRW
DOZD\V�UHPRYHG�EHIRUH�WKH�ILUVW�UDLQIDOO�RI
WKH�ZHW�VHDVRQ��ZKLFK�FDQ�UHVXOW�LQ
RFFDVLRQDO�ULOOLQJ�DQG�JXOO\LQJ��&')��������

:KLOH�ILUH�IURP�DGMDFHQW�EURDGFDVW�EXUQLQJ
PD\�HVFDSH�DQG�EXUQ�WKH�JURXQG�FRYHU�LQ
WKH�50=V��6HFWLRQ����������HURVLRQ�FRQWURO
PHDVXUHV�FDQ�EH�XVHG�WR�PLQLPL]H�WKH
UHVXOWLQJ�HIIHFWV�RQ�VHGLPHQW�ILOWUDWLRQ�

,Q�DGGLWLRQ��KLOOVORSH�HURVLRQ�ZRXOG�EH
GLVSHUVHG�DFURVV�WKH�ODQGVFDSH�RYHU�WLPH�
+LOOVORSH�VXUIDFH�HURVLRQ�DV�D�SRWHQWLDO
VRXUFH�RI�VHGLPHQW�ZRXOG�SUREDEO\�EH
KLJKHU�DW�D�SODQQLQJ�ZDWHUVKHG�OHYHO��ZKHUH
PXFK�RI�WKH�DUHD�ZRXOG�EH�KDUYHVWHG�LQ�D
VKRUW�WLPH�����WR����\HDUV����2Q�WKH�ZKROH�
ULVN�RI�ILQH�VHGLPHQW�GHOLYHU\�IURP�KLOOVORSH
HURVLRQ�ZRXOG�EH�ORZ�

$OWHUQDWLYH����3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�
(URVLRQ�IURP�KLOOVORSHV�GXH�WR�WLPEHU
KDUYHVW�ZRXOG�EH�D�PLQRU�VRXUFH�RI
VHGLPHQW�XQGHU�WKLV�DOWHUQDWLYH���7KH
H[WHQVLYH�XVH�RI�WUDFWRU�ORJJLQJ�DQG
FOHDUFXWWLQJ��SRWHQWLDOO\�RQ�VWHHS�VORSHV��XS
WR����SHUFHQW��XS�WR����SHUFHQW�QHDU
VWUHDPV���ZRXOG�UHPRYH�WKH�RUJDQLF�OD\HU
DQG�RU�FRPSDFW�WKH�VRLO��LQFUHDVH�WKH�UXQRII�
DQG�JHQHUDOO\�H[SRVH�VRLOV�WR�VXUIDFH�UXQRII�
1R�KDUYHVW�]RQHV�RQ�&ODVV�,�DQG�,,�VWUHDPV�
KRZHYHU��ZRXOG�VXEVWDQWLDOO\�ILOWHU

VHGLPHQW�HURGHG�IURP�KLOOVORSHV�
$GGLWLRQDOO\��((=V�RQ�&ODVV�,��,,��DQG�,,,
VWUHDPV�ZRXOG�GHFUHDVH�GLUHFW�GHOLYHU\�RI
VHGLPHQW�IURP�KLOOVORSH�HURVLRQ�DGMDFHQW�WR
VWUHDPV���%DVHG�RQ�ZLGWK�DORQH��50=V
ZRXOG�EH�VXIILFLHQW�WR�ILOWHU�PRVW�VHGLPHQW
DORQJ�&ODVV�,�DQG�,,�VWUHDPV��EXW�FRXOG�EH
OHVV�HIIHFWLYH�IRU�&ODVV�,,,�VWUHDPV���7KH
(%$,��)LJXUHV�������DQG��������VKRZV�WKDW
WKLV�DOWHUQDWLYH�SURYLGHV�WKH�OHDVW�VHGLPHQW
ILOWUDWLRQ�SRWHQWLDO�RI�DOO�WKH�DOWHUQDWLYHV�
IRU�DOO�+8V�H[FHSW�(ON�5LYHU�DQG�6DOPRQ
&UHHN�

7KLV�DOWHUQDWLYH��KRZHYHU��KDV�SUHVFULSWLRQV
WKDW�VSHFLILFDOO\�OLPLW�KLOOVORSH�HURVLRQ�
:LWKLQ�ZDWHUFRXUVH�SURWHFWLRQ�]RQHV�
3$/&2�ZRXOG�EH�UHTXLUHG�WR�WUHDW�DUHDV
ZLWK�JUHDWHU�WKDQ�����VTXDUH�IHHW�RI
H[SRVHG�PLQHUDO�VRLO�UHJDUGOHVV�RI�VORSH�
DQG�ZRXOG�EH�UHTXLUHG�WR�WUHDW�DQ\�H[SRVHG
VRLO�OHVV�WKDQ�����VTXDUH�IHHW�LI�WKH�VORSH�LV
JUHDWHU�WKDQ����SHUFHQW�DQG�GHOLYHU\�LV
SRVVLEOH���7KH�WKUHVKROG�DUHD�IRU�WUHDWPHQW
LV�YHU\�VPDOO��RQO\�����RI�WKH�FXUUHQW
VWDQGDUG�LQ�WKH�)35V���6NLG�WUDLOV�ZRXOG
KDYH�ZDWHUEUHDNV�DW�UHJXODU�LQWHUYDOV�WR
SUHYHQW�HURVLRQ�DORQJ�WKHLU�SDWKV���%HFDXVH
RI�WKHVH�SUDFWLFHV�WR�SUHYHQW�HURVLRQ�DQG
SURYLGH�ILOWUDWLRQ��ULVN�RI�ILQH�VHGLPHQW�IOX[
IURP�KLOOVORSH�HURVLRQ�ZRXOG�EH�ORZ�WR
PRGHUDWH��L�H���OHVV�WKDQ�VLJQLILFDQW����1RWH
WKDW�LQ�WKH�)UHVKZDWHU�DQG�%HDU�5LYHU
+8V��$WZHOO�VRLOV�DUH�SUHVHQW��ZKLFK�DUH
KLJKO\�HURGLEOH���,Q�WKHVH�ZDWHUVKHGV��WKHUH
ZRXOG�EH�PRUH�ULVN�RI�ILQH�VHGLPHQW�LQIOX[
IURP�KLOOVORSH�HURVLRQ��EXW�WKH�HURVLRQ
FRQWURO�SUHVFULSWLRQV�QRWHG�DERYH�VKRXOG
PLQLPL]H�WKHVH�HIIHFWV���,Q�DGGLWLRQ��DQ\
VXFK�HIIHFWV�ZRXOG�EH�YHU\�VKRUW�WHUP
EHFDXVH�RI�WKH�UDSLG�UHJURZWK�RI�YHJHWDWLRQ�

$OWHUQDWLYH��D��1R�(ON�5LYHU�3URSHUW\�
7KLV�DOWHUQDWLYH�ZRXOG�EH�QHDUO\�LGHQWLFDO
WR�WKH�SURSRVHG�+&3��ZLWK�WKH�H[FHSWLRQ
WKDW�������DFUHV�LQ�WKH�(ON�5LYHU�+8�ZRXOG
UHFHLYH�OHVV�SURWHFWLRQ�DJDLQVW�KLOOVORSH
HURVLRQ���7KH�HIIHFWV�UHODWHG�WR�KLOOVORSH
HURVLRQ�ZRXOG�EH�OHVV�WKDQ�VLJQLILFDQW�
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$OWHUQDWLYH����3URSHUW\�ZLGH�6HOHFWLYH
+DUYHVW�
7KLV�DOWHUQDWLYH�GRHV�QRW�KDYH�VSHFLILF
UHTXLUHPHQWV�UHJDUGLQJ�KLOOVORSH�HURVLRQ�
DQG�)35V�ZRXOG�EH�XVHG�DV�D�GHIDXOW�
3URSHUW\�ZLGH�VHOHFWLYH�KDUYHVW�DQG
PDLQWHQDQFH�RI�D����SHUFHQW�ODWH�VHUDO�VWDJH
IRUHVW�ZRXOG�PLQLPL]H�WKH�DPRXQW�RI�VRLOV
H[SRVHG�WR�HURVLRQ�E\�WUDFWRU�ORJJLQJ���,Q
DGGLWLRQ��50=V�ZRXOG�EH�HIIHFWLYH�DW
ILOWHULQJ�PRVW�KLOOVORSH�HURVLRQ�JHQHUDWHG
VHGLPHQW�EHFDXVH�RI�WKH�ZLGWKV�DQG�OLPLWV
RQ�DFWLYLWLHV�ZLWKLQ�WKH�50=V���7KH�(%$,
XQGHU�$OWHUQDWLYH���LV�KLJKHU�WKDQ�RU�HTXDO
WR�RWKHU�DOWHUQDWLYHV�LQ�HYHU\�ZDWHUVKHG�
7KH�(%$,�LV�DOPRVW�WKUHH�WLPHV�WKDW�IRU
$OWHUQDWLYH���LQ�HDFK�ZDWHUVKHG���7KHUHIRUH�
WKLV�DOWHUQDWLYH�ZRXOG�SURYLGH�WKH�PRVW
SURWHFWLRQ�DJDLQVW�KLOOVORSH�HURVLRQ���7KH
HIIHFWV�UHODWHG�WR�KLOOVORSH�HURVLRQ�ZRXOG�EH
OHVV�WKDQ�VLJQLILFDQW��6HFWLRQ������

$OWHUQDWLYH�����������DFUH�1R�+DUYHVW
3XEOLF�5HVHUYH�
8QGHU�WKLV�DOWHUQDWLYH��WKH�WLPEHU�KDUYHVW
SUDFWLFHV�DQG�50=V�ZRXOG�EH�WKH�VDPH�DV
LQ�$OWHUQDWLYH�����7KH�H[FOXVLRQ�RI�������
DFUHV�RI�QR�KDUYHVW�DUHDV��+HDGZDWHUV
5HVHUYH��IURP�WLPEHU�KDUYHVW�ZRXOG
VXEVWDQWLDOO\�UHGXFH�WKH�DUHD�RYHU�ZKLFK
KLOOVORSH�HURVLRQ�ZRXOG�RFFXU���,Q�QRQ�
5HVHUYH�ODQGV��WKH�VDPH�SURWHFWLRQV�IRU
KLOOVORSH�HURVLRQ�XQGHU�$OWHUQDWLYH���ZRXOG
EH�XVHG���3URWHFWLRQ�IURP�KLOOVORSH�HURVLRQ�
JHQHUDWHG�VHGLPHQW��DV�GHVFULEHG�XQGHU
$OWHUQDWLYH����ZRXOG�PLQLPL]H�VHGLPHQW
HQWHULQJ�PRVW�VWUHDPV���7KH�(%$,�XQGHU
WKLV�DOWHUQDWLYH��VHH�)LJXUHV�������DQG
�������LV�VLPLODU�WR�WKDW�IRU�$OWHUQDWLYH���IRU
HYHU\�ZDWHUVKHG�H[FHSW�WKRVH�ZKLFK�OLH
ZLWKLQ�WKH��������DFUH�UHVHUYH���,Q�WKHVH
ZDWHUVKHGV��WKH�(%$,�LV�HTXDO�WR�RU�JUHDWHU
WKDQ�WKH�QH[W�KLJKHVW�(%$,��ZKLFK�LV�IRU
$OWHUQDWLYH�����7KHUHIRUH��WKLV�DOWHUQDWLYH
ZRXOG�QRW�FDXVH�VLJQLILFDQW�VHGLPHQWDWLRQ
UHODWHG�WR�KLOOVORSH�HURVLRQ��6HFWLRQ������

�������� �5RDG�6XUIDFH�(URVLRQ

$V�GLVFXVVHG�DERYH��URDG�VXUIDFH�HURVLRQ�LV
SULPDULO\�UHODWHG�WR�WUDIILF�OHYHOV�DQG
VXUIDFLQJ��DOWKRXJK�FXWVORSH�DQG�ILOOVORSH
HURVLRQ�FDQ�EH�VLJQLILFDQW�ORFDOO\���50=V
ZLOO�QRW�ILOWHU�RXW�VHGLPHQW�GHOLYHUHG
GLUHFWO\�WR�FKDQQHOV�DQG�WR�VWUHDPV�DW�URDG
FURVVLQJV���+RZHYHU��URDGV�WKDW�DUH
RXWVORSHG�ZLOO�GUDLQ�WR�WKH�KLOOVORSHV�ZKHUH�
LI�VXIILFLHQW�YHJHWDWLRQ�LV�SUHVHQW��VHGLPHQW
ZLOO�GURS�RXW�EHIRUH�UHDFKLQJ�VWUHDPV�
7KXV��URDG�EXLOGLQJ�DQG�UHFRQVWUXFWLRQ�ZLOO
SOD\�D�UROH�LQ�WKH�GHOLYHU\�RI�URDG�VXUIDFH�
JHQHUDWHG�VHGLPHQW�

7KUHVKROG�RI�6LJQLILFDQFH
:KLOH�URDG�VXUIDFH�HURVLRQ�LV�OHVV
GHSHQGHQW�RQ�ORFDO�FRQGLWLRQV�WKDQ�RWKHU
VHGLPHQW�VRXUFHV��IDFWRUV�RI�URDG�GHVLJQ�DQG
FRQVWUXFWLRQ�YDU\�VLJQLILFDQWO\���7KH
SRWHQWLDO�IRU�GHOLYHU\�RI�URDG�VHGLPHQW�PXVW
EH�GHWHUPLQHG�DW�HDFK�VLWH���$OVR��WKH
GLVWULEXWLRQ�RI�WUXFN�WUDIILF�LQ�WKH�IXWXUH�LV
GLIILFXOW�WR�FKDUDFWHUL]H���7KHUHIRUH��LW�LV�QRW
SRVVLEOH�WR�TXDQWLWDWLYHO\�HVWLPDWH�URDG�
JHQHUDWHG�VHGLPHQW�DQG�LWV�GHOLYHU\�DW�WKH
VFDOH�RI�WKH�3URMHFW�$UHD���7KH�WKUHVKROG�RI
VLJQLILFDQFH�LV�WKH�SUREDELOLW\�RI�H[FHHGDQFH
RI�ZDWHU�TXDOLW\�VWDQGDUGV�DWWULEXWDEOH�WR
URDGV�EDVHG�RQ�DQ�HYDOXDWLRQ�RI�WKH
SUHVFULSWLRQV�FRQWDLQHG�LQ�HDFK�DOWHUQDWLYH
�6HFWLRQ��������3ULRULWL]DWLRQ�RI�URDG
UHVWRUDWLRQ�LV�DOVR�D�FRPSRQHQW�RI
V\VWHPDWLF�UHGXFWLRQ�LQ�VHGLPHQW�IOX[�GXH
WR�ODQG�PDQDJHPHQW�

$OWHUQDWLYH����1R�$FWLRQ�1R�3URMHFW�
$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
GLIIHUV�XQGHU�&(4$�DQG�1(3$���)RU�&(4$
WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG
LQWR�WKH�ORQJ�WHUP�IXWXUH���,Q�WKH�VKRUW
WHUP��WKH�FRQIRUPDQFH�ZLWK�WKH�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D
7+3�DQG�VLWH�VSHFLILF�EDVLV���&RPSOLDQFH�LV
DWWDLQHG�E\�D�ZLGH�YDULHW\�RI�PLWLJDWLRQ
PHDVXUHV�WDLORUHG�WR�ORFDO�FRQGLWLRQV�VXFK
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WKDW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�DQG
WDNH�RI�OLVWHG�VSHFLHV�DUH�DYRLGHG�
&RQVHTXHQWO\��PRVW�VLJQLILFDQW
HQYLURQPHQWDO�HIIHFWV�RI�LQGLYLGXDO�7+3V
FDQ�EH�H[SHFWHG�WR�EH�PLWLJDWHG�WR�D�OHYHO�RI
OHVV�WKDQ�VLJQLILFDQW�WKURXJK
LPSOHPHQWDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�1(3$�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI�50=V�DUH
FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH�DGHTXDWH
EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI
YDU\LQJ�FRQGLWLRQV�RQ�3$/&2�ODQGV�

7KH�)35V�FXUUHQWO\�SURWHFW�DJDLQVW�URDG�
JHQHUDWHG�HURVLRQ�WKURXJK�VHDVRQDO
UHVWULFWLRQV�RQ�RSHUDWLRQV��EXW�WKHUH�LV
HYLGHQFH�WKDW�WKLV�LV�QRW�DOZD\V�VXIILFLHQW
�&')����������7UHDWPHQW�RI�XQXVHG�OHJDF\
URDGV�LV�QRW�JHQHUDOO\�UHTXLUHG�DQG�URDGV
WKDW�DUH�DGMDFHQW�DQG�SDUDOOHO�WR�VWUHDPV�RU
DUH�LQVORSHG�ZLWK�GLWFKHV�PD\�FRQWULEXWH
VHGLPHQW�GLUHFWO\�WR�VWUHDPV���5HFHQW
VHGLPHQW�VXUYH\V�LQ�%HDU�&UHHN��(ON�5LYHU�
DQG�6WLW]�&UHHN�LGHQWLI\�PDQDJHPHQW�
UHODWHG�DQG�QDWXUDO�VHGLPHQW�VRXUFHV�LQ�WKH
3URMHFW�$UHD��3:$����������'XULQJ�D�UHFHQW
VLWH�YLVLW��VHYHUDO�PDLQOLQH�KDXO�URDGV�ZHUH
REVHUYHG�WR�KDYH�ILQHV�§SXPSLQJ¨�XS
WKURXJK�WKH�URDG�EHG���&RQVHTXHQWO\��XQGHU
WKLV�DOWHUQDWLYH��URDG�VXUIDFH�JHQHUDWHG
VHGLPHQW�ZRXOG�FRQWLQXH�WR�EH�D�VLJQLILFDQW
VRXUFH�RI�ILQHV���%HFDXVH�RI�WKH�ZLGH
GLVWULEXWLRQ�RI�URDGV��LQFUHDVHG�URDG
GHQVLWLHV�DQG�WKH�UDWH�RI�WLPEHU�KDUYHVW�
DGYHUVH�HIIHFWV�ZRXOG�RFFXU�LQ�WKH�VKRUW�DQG
ORQJ�WHUP�

$OWHUQDWLYH����3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�
8QGHU�WKLV�DOWHUQDWLYH��WKH�$VVHVVPHQW
3ODQ�DQG�5RDG�*XLGHOLQHV�GLVFXVVHG�LQ
6HFWLRQ���������ZRXOG�EH�XVHG�WR�HYDOXDWH

VHGLPHQW�VRXUFHV��SULRULWL]H��DQG�SUHVFULEH
SUHYHQWDWLYH�DQG�RU�UHVWRUDWLYH�PHDVXUHV�
7KH\�ZRXOG�EH�DSSOLHG�WR�WKH�SULRULW\
ZDWHUVKHGV�LQ�WKH�VHTXHQFH�GHVFULEHG�IRU
$OWHUQDWLYH���LQ�6HFWLRQ����������5RDG�
UHODWHG�0DVV�:DVWLQJ����7KH�5RDG
*XLGHOLQHV�FRQWDLQ�UHFRPPHQGDWLRQV�IRU�DOO
DVSHFWV�RI�HURVLRQ�FRQWURO�DVVRFLDWHG�ZLWK
URDG�VXUIDFH�HURVLRQ��LQFOXGLQJ�URDG
FRQVWUXFWLRQ��URDG�VXUIDFLQJ��DQG�VWUHDP
FURVVLQJV���:LWK�LPSOHPHQWDWLRQ�RI�WKHVH
SURFHGXUHV��URDG�VXUIDFH�HURVLRQ�ZRXOG�EH
PLQLPL]HG�RYHU�WLPH���+RZHYHU��ZHW
ZHDWKHU�URDG�XVH�DQG�PDLQWHQDQFH�DQG
ZLQWHU�road�FRQVWUXFWLRQ�PD\�FDXVH
VLJQLILFDQW�LQFUHDVHV�LQ�URDG�UHODWHG�VXUIDFH
HURVLRQ���7KH�+&3�VWDWHV�WKDW�URDG�XVH
DFWLYLWLHV�ZLOO�FHDVH�ZKHQ�DFWLYLWLHV�UHVXOW�LQ
D�YLVLEOH�LQFUHDVH�LQ�WXUELGLW\�LQ�D�&ODVV�,�
&ODVV�,,��RU�&ODVV�,,,�ZDWHUFRXUVH��RU�DQ\
GUDLQDJH�IDFLOLW\�RU�URDG�VXUIDFH�WKDW�GUDLQV
GLUHFWO\�WR�D�&ODVV�,��,,��RU�,,,�ZDWHUFRXUVH�
7KH�FHVVDWLRQ�RI�DFWLYLWLHV�RQFH�WKH
VHGLPHQW�LV�EHLQJ�GHOLYHUHG�WR�VWUHDPV
DQG�RU�GLWFKHV�LQFUHDVHV�WKH�DPRXQW�RI�URDG
VXUIDFH�HURVLRQ�GXH�WR�FRQWLQXHG�DFWLYLW\�XS
WR�WKH�YLVLEOH�LQFUHDVH�LQ�WXUELGLW\�

7KH�SUHVFULSWLRQV�IRU�URDG�FRQVWUXFWLRQ
DOORZ�QHZ�URDG�FRQVWUXFWLRQ�DQG
VWRUPSURRILQJ�GXULQJ�WKH�ZLQWHU�SHULRG
�1RYHPEHU���WR�$SULO������5RDG�FRQVWUXFWLRQ
ZRXOG�QRW�RFFXU�GXULQJ�SHULRGV�RI
PHDVXUDEOH�SUHFLSLWDWLRQ���5RDG�EXLOGLQJ�LQ
WKH�ZLQWHU�PRQWKV�LV�FRQWLQJHQW�XSRQ�&')
DSSURYDO��IRU�7+3�UHODWHG�URDGV�RQO\��DQG
WKH�QRWLILFDWLRQ�WR�10)6��86):6�DQG
&')*�RI�WKH�URDG�FRQVWUXFWLRQ�DFWLYLWLHV�
,Q�WKH�DEVHQFH�RI�DGHTXDWH�PLWLJDWLRQ�
KRZHYHU��WKH�H[SRVXUH�RI�URDG�ILOO�PDWHULDO
DQG�GLVWXUEHG�VRLO�GXULQJ�WKH�KHDY\�UDLQV�RI
ZLQWHU�FRXOG�UHVXOW�LQ�H[FHVVLYH�GLVFKDUJH�RI
VHGLPHQW�WR�VWUHDPV��YLRODWLQJ�ZDWHU
TXDOLW\�REMHFWLYHV�IRU�VHGLPHQW�DQG
WXUELGLW\���7KH�ZLQWHU�URDG�PDQDJHPHQW
SUHVFULSWLRQV�FRXOG�UHVXOW�LQ�DGYHUVH
LPSDFWV��SUHVHQW�D�KLJK�ULVN�WR�ZDWHU
TXDOLW\�DQG�LWV�EHQHILFLDO�XVHV��DQG�H[FHHG
WKH�WKUHVKROG�RI�VLJQLILFDQFH�IRU�VHGLPHQW
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GLVFKDUJH���7KH�IHGHUDO�DQG�VWDWH�DJHQFLHV
DQG�3$/&2�KDYH��KRZHYHU��DJUHHG�WR
GHYHORS�D�SURFHVV�ZKHUH�VSHFLILF��LGHQWLILHG
URDG�UHODWHG�DFWLYLWLHV�WR�DGGUHVV
HPHUJHQFLHV�DQG�VSHFLDO�FLUFXPVWDQFHV
FRXOG�SURFHHG�ZLWKRXW�SULRU�DSSURYDO��VXFK
DV�UHVSRQGLQJ�WR�FXOYHUW�IDLOXUHV�DQG�RWKHU
FLUFXPVWDQFHV�WKDW�FRXOG�RWKHUZLVH�UHVXOW
LQ�RQJRLQJ�VHGLPHQW�GLVFKDUJHV��7KHVH
ZRXOG�HQDEOH�IDVWHU�UHVSRQVH�WR�PLQLPL]H
GLVFKDUJHV���$VVXPLQJ�WKDW�DOO�RWKHU�ZLQWHU
URDG�FRQVWUXFWLRQ�RU�UHFRQVWUXFWLRQ
DFWLYLWLHV�DQG�VWRUPSURRILQJ��RWKHU�WKDQ
WKRVH�VSHFLILF�DFWLYLWLHV�LGHQWLILHG�IRU
HPHUJHQFLHV�DQG�VSHFLDO�FLUFXPVWDQFHV�
ZHUH�DOORZHG�RQO\�DIWHU�DSSURYDO�E\�&')�
10)6��):6��DQG�&')*��LQ�RUGHU�WR�DYRLG
H[FHVV�VHGLPHQW�GLVFKDUJHV���WKH�ULVN�WR
ZDWHU�TXDOLW\�DQG�LWV�EHQHILFLDO�XVHV�ZRXOG
EH�OHVV�WKDQ�VLJQLILFDQW�

,Q�DGGLWLRQ��WKH�ZHW�ZHDWKHU�URDG�XVH
SUHVFULSWLRQV�LQ�WKH�+&3�SUHVHQW�D
PRGHUDWH�ULVN�WR�ZDWHU�TXDOLW\���7KLV�ULVN
KDV�EHHQ�PLQLPL]HG�WR�D�OHYHO�RI�OHVV�WKDQ
VLJQLILFDQW�EHFDXVH�WKH�+&3�UHTXLUHV�WKDW
URDG�XVH�DFWLYLWLHV�FHDVH�ZKHQ�DFWLYLWLHV
UHVXOW�LQ�D�YLVLEOH�LQFUHDVH�LQ�WXUELGLW\�LQ
DQ\�GUDLQDJH�IDFLOLW\�RU�URDG�VXUIDFH�WKDW
GUDLQV�GLUHFWO\�WR�D�&ODVV�,��,,��RU�,,,
ZDWHUFRXUVH��RU�D�YLVLEOH�LQFUHDVH�LQ
WXUELGLW\�LQ�DQ\�&ODVV�,��,,��RU�,,,
ZDWHUFRXUVH�

,Q�WKH�5HVHUYH��URDG�VXUIDFH�HURVLRQ�ZRXOG
EH�OHVV�WKDQ�VLJQLILFDQW�GXH�WR�WKH�UHODWLYH
ODFN�RI�WUDIILF���$OWKRXJK�VRPH�URDG�WUDIILF
ZRXOG�EH�H[SHFWHG�IURP�YLVLWRUV�WR�WKH
5HVHUYH��SDVVHQJHU�YHKLFOHV�DQG�OLJKW
WUXFNV�DORQJ�ZLWK�FRQWLQXHG�URDG
PDLQWHQDQFH�SURGXFH�PXFK�OHVV�URDG
VXUIDFH�HURVLRQ�

$OWHUQDWLYH��D��1R�(ON�5LYHU�3URSHUW\�
,Q�DOO�DUHDV�H[FHSW�WKRVH�RZQHG�E\�(ON
5LYHU�7LPEHU�&RPSDQ\��HIIHFWV�RI�URDG
VXUIDFH�HURVLRQ�ZRXOG�EH�WKH�VDPH�DV
$OWHUQDWLYH����L�H���OHVV�WKDQ�VLJQLILFDQW��VHH
6HFWLRQ��������,Q�WKH�5HVHUYH��WKH�HIIHFWV
ZRXOG�EH�WKH�VDPH�DV�GLVFXVVHG�IRU

$OWHUQDWLYH����DOWKRXJK�WKH�DUHD�DIIHFWHG
ZRXOG�EH�VOLJKWO\�VPDOOHU�

$OWHUQDWLYH����3URSHUW\�ZLGH�6HOHFWLYH
+DUYHVW�
8QGHU�WKLV�DOWHUQDWLYH��VHYHUDO�GLIIHUHQW
DVSHFWV�ZRXOG�FRQWULEXWH�WR�D�ORZ�ULVN�RI
URDG�JHQHUDWHG�VHGLPHQW�GHOLYHU\���:LGH
QR�KDUYHVW�EXIIHUV�ZRXOG�SURYLGH�DGHTXDWH
ILOWUDWLRQ�IRU�PRVW�VHGLPHQW�GHOLYHUHG�IURP
RXWVORSHG�URDGV���)RU�LQVORSHG�URDGV�ZLWK
GLWFKHV��WKH�UHFRPPHQGDWLRQV�FRQWDLQHG�LQ
WKH�5RDG�*XLGHOLQHV�ZRXOG��RYHU�WLPH�
PLQLPL]H�URDG�HURVLRQ�DQG�WKXV�VHGLPHQW
GHOLYHU\���$GGLWLRQDOO\��WUXFN�WUDIILF�ZRXOG
OLNHO\�EH�UHGXFHG�UHODWLYH�WR�$OWHUQDWLYH���
VLQFH�PXFK�PRUH�RI�WKH�3$/&2�RZQHUVKLS
ZRXOG�EH�LQ�QRQ�KDUYHVWDEOH�UHVHUYHV��ROG
JURZWK�DQG�EXIIHUV����%HFDXVH�RI�VHOHFWLYH
KDUYHVW��WKH�UDWH�RI�WLPEHU�KDUYHVW�DQG
WUXFN�WUDIILF�ZRXOG�EH�FRQVLGHUDEO\�OHVV
WKDQ�XQGHU�$OWHUQDWLYHV���DQG�����6SHFLILF
WUHDWPHQW�RI�URDG�HURVLRQ�LQ�WKH
FXPXODWLYHO\�LPSDFWHG�)UHVKZDWHU��(ON
5LYHU��/RZHU�(HO��%HDU�&UHHN��DQG�-RUGDQ
&UHHN�ZDWHUVKHGV�ZRXOG�SURYLGH�LPPHGLDWH
EHQHILWV�LQ�VHGLPHQW�UHGXFWLRQ���7KHUHIRUH�
ORQJ�WHUP�HIIHFWV�RI�URDG�VXUIDFH�HURVLRQ
ZRXOG�EH�PLQLPDO�DQG�OHVV�WKDQ�VLJQLILFDQW
XQGHU�WKLV�DOWHUQDWLYH��6HFWLRQ������

(IIHFWV�ZLWKLQ�WKH�5HVHUYH�ZRXOG�EH�WKH
VDPH�DV�XQGHU�$OWHUQDWLYH���

$OWHUQDWLYH�����������DFUH�1R�KDUYHVW
3XEOLF�5HVHUYH�
:KLOH�WKH�HIIHFWV�RQ�URDG�JHQHUDWHG
VHGLPHQW�DUH�JHQHUDOO\�WKH�VDPH�DV
$OWHUQDWLYH����WKH�/DZUHQFH�&UHHN��/RZHU
<DJHU��DQG�1RUWK��0LGGOH��DQG�/RZHU�<DJHU
+8V�ZRXOG�VKRZ�D�VWHHS�GURS�LQ�URDG
VXUIDFH�JHQHUDWHG�VHGLPHQW��VLQFH�YHU\�IHZ
WUXFNV�RU�FDUV�ZRXOG�EH�GULYLQJ�URDGV�LQ�WKH
�������DFUH�5HVHUYH���&RPELQHG�ZLWK�WKH
QR�KDUYHVW�SRUWLRQV�RI�50=V��WKH�HIIHFWV�RI
URDG�JHQHUDWHG�VHGLPHQW�ZRXOG�EH�OHVV�WKDQ
VLJQLILFDQW��6HFWLRQ������
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�������� �6RLO�3URGXFWLYLW\

7KH�SULPDU\�YDULDEOHV�XVHG�WR�HYDOXDWH�WKH
HIIHFWV�RQ�VRLO�SURGXFWLYLW\�ZHUH�����DPRXQW
RI�WLPEHU�KDUYHVW������DPRXQW�RI�WUDFWRU
ORJJLQJ������LQWHQVLW\�RI�EURDGFDVW�EXUQLQJ�
DQG�����URWDWLRQ�SHULRG���(IIHFWV�RI�WLPEHU
KDUYHVW�RQ�VRLO�SURGXFWLYLW\�DUH�SULPDULO\
ORQJ�WHUP�DQG�UHVXOW�IURP�WKH�FRPELQDWLRQ
RI�WKH�DERYH�IDFWRUV���'HFUHDVHV�LQ�VRLO
SURGXFWLYLW\�GLUHFWO\�DIIHFW�WLPEHU�YROXPHV�
DOWKRXJK�WKLV�HIIHFW�PD\�QRW�EH�REVHUYHG�IRU
GHFDGHV���$�EULHI�GHVFULSWLRQ�RI�WKH�GLUHFW
HIIHFWV�RQ�VRLO�SURGXFWLYLW\�LV�JLYHQ�EHORZ�
7KH�ORQJ�WHUP�FXPXODWLYH�HIIHFWV�DUH
GLVFXVVHG�XQGHU�6HFWLRQ��������&XPXODWLYH
(IIHFWV�

7KUHVKROG�RI�6LJQLILFDQFH
$�VLJQLILFDQW�HIIHFW�RQ�VRLO�SURGXFWLYLW\
ZRXOG�EH�D����SHUFHQW�GHFUHDVH�LQ�WLPEHU
YROXPH�GXH�WR�VRLO�SURGXFWLYLW\�GHFUHDVHV�
HLWKHU�GXH�WR�KHDY\�WUDFWRU�ORJJLQJ�RU�GXH�WR
WKH�SUREDELOLW\�RI�LQWHQVH�EXUQV�IURP
SUHVFULEHG�ILUHV��VHH�6HFWLRQ����������
6WDQGDUGV�IRU�VNLG�WUDLO�XVH�GHVLJQHG�WR
DYRLG�VLJQLILFDQW�DGYHUVH�HIIHFWV�RQ�VRLO
SURGXFWLYLW\�DUH�JHQHUDOO\�DERXW����SHUFHQW
RI�D�WLPEHU�KDUYHVW�XQLW��86)6�������
/RJDQ�DQG�&OLQFK��������/RJDQ�DQG�&OLQFK�
��������7KH�SRWHQWLDO�IRU�SURGXFWLYLW\
GHFUHDVHV�LV�WKXV�EDVHG�RQ�WKH�OLNHOLKRRG�RI
JUHDWHU�WKDQ����SHUFHQW�VRLO�GLVWXUEDQFH�
6LJQLILFDQFH�PXVW�DOVR�EH�FRQVLGHUHG�RQ�WKH
EDVLV�RI�WKH�DPRXQW�RI�DUHD�DIIHFWHG�
+RZHYHU��WKHUH�LV�QR�HVWDEOLVKHG�DFUHDJH
WKUHVKROG�IRU�GHFUHDVHG�VRLO�SURGXFWLYLW\���,W
LV��WKHUHIRUH��DVVXPHG�WKDW�VLJQLILFDQW
HIIHFWV�ZRXOG�RFFXU�LI�JUHDWHU�WKDQ
���SHUFHQW�RI�D�SODQQLQJ�DUHD�H[SHULHQFHV
GHFUHDVHG�VRLO�SURGXFWLYLW\�

$OWHUQDWLYH����1R�$FWLRQ�1R�3URMHFW�
$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
GLIIHUV�XQGHU�&(4$�DQG�1(3$���)RU�&(4$
WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG
LQWR�WKH�ORQJ�WHUP�IXWXUH���,Q�WKH�VKRUW
WHUP��WKH�FRQIRUPDQFH�ZLWK�WKH�)35V��WKH

IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D
7+3�DQG�VLWH�VSHFLILF�EDVLV���&RPSOLDQFH�LV
DWWDLQHG�E\�D�ZLGH�YDULHW\�RI�PLWLJDWLRQ
PHDVXUHV�WDLORUHG�WR�ORFDO�FRQGLWLRQV�VXFK
WKDW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�DQG
WDNH�RI�OLVWHG�VSHFLHV�DUH�DYRLGHG�
&RQVHTXHQWO\��PRVW�VLJQLILFDQW
HQYLURQPHQWDO�HIIHFWV�RI�LQGLYLGXDO�7+3V
FDQ�EH�H[SHFWHG�WR�EH�PLWLJDWHG�WR�D�OHYHO�RI
OHVV�WKDQ�VLJQLILFDQW�WKURXJK
LPSOHPHQWDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�1(3$�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI�50=V�DUH
FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH�DGHTXDWH
EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI
YDU\LQJ�FRQGLWLRQV�RQ�3$/&2�ODQGV�

7KH�DPRXQW�RI�ODQG�WKDW�LV�UHVWULFWHG�IURP
WLPEHU�KDUYHVW�LV�KLJK�XQGHU�WKLV
DOWHUQDWLYH���7KHUH�ZRXOG�EH�QR�GHFUHDVH�LQ
VKRUW��RU�ORQJ�WHUP�VRLO�SURGXFWLYLW\�RQ
WKHVH�DUHDV�

2Q�WKH�UHPDLQLQJ�ODQGV��WKH�HIIHFWV�RI
WUDFWRU�ORJJLQJ�RQ�VRLO�FRPSDFWLRQ��DQG�LQ
WXUQ��VRLO�SURGXFWLYLW\��FRXOG�EH�VLJQLILFDQW�
6LQFH�WKHUH�LV�HVVHQWLDOO\�QR�IUHH]H�WKDZ
F\FOH�LQ�WKH�+&3�SODQQLQJ�DUHD��RQFH�VRLO�LV
FRPSDFWHG�E\�WUDFWRUV��LW�VWD\V�FRPSDFWHG
EH\RQG�WKH�ILUVW�URWDWLRQ�F\FOH���2QH�SDVV�E\
D�WUDFWRU�FDQ�VLJQLILFDQWO\�UHGXFH�WKH�SRUH
VSDFH�LQ�VRLO���7KUHH�SDVVHV�FDQ�FDXVH
PD[LPXP�FRPSDFWLRQ�IRU�D�JLYHQ
FRPELQDWLRQ�RI�VRLO�PRLVWXUH�DQG�PDFKLQH
W\SH��)URHOLFK�HW�DO�����������:KLOH�SDUWLDO
VXVSHQVLRQ�FDEOH�\DUGLQJ�FDXVHV�VRPH
FRPSDFWLRQ�DV�ORJV�DUH�GUDJJHG�DFURVV�WKH
JURXQG��WKH�DUHD�DIIHFWHG�LV�W\SLFDOO\�PXFK
VPDOOHU�WKDQ�ZKHQ�WUDFWRU�\DUGLQJ�LV�XVHG�
'XULQJ�WKH�ILUVW�GHFDGH��WKH�PRGHO�SUHGLFWV
DSSUR[LPDWHO\��������DFUHV�ZRXOG�EH
WUDFWRU�\DUGHG��ZLWK�WKH�KLJKHVW�DPRXQW
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RFFXUULQJ�LQ�WKH�+XPEROGW�%D\�DQG�(HO
:$$V���)RU�WKH�GXUDWLRQ�RI�WKH�+&3
SODQQLQJ�SHULRG��WKH�PRGHO�SUHGLFWV�WKH
DPRXQW�RI�WUDFWRU�ORJJLQJ�RQ�D�SURSHUW\�
ZLGH�EDVLV�ZRXOG�UDQJH�EHWZHHQ��������DQG
�������DFUHV�SHU�GHFDGH���7UDFWRU�ORJJLQJ
ZRXOG�FRQVWLWXWH����SHUFHQW�RI�WKH�WRWDO
KDUYHVW��7DEOH����������+RZHYHU��QRW�DOO�RI
WKH�3$/&2�ODQGVFDSH�LV�KDUYHVWDEOH��L�H��
JUDVVODQGV�DQG�EXIIHUV����7KHUH�LV�QR
TXDQWLWDWLYH�OLPLW�RQ�VNLG�WUDLO�DUHDV�XQGHU
WKH�)35V���7KH�DPRXQW�RI�FRPSDFWLRQ�ZLOO
GHSHQG�RQ�KRZ�HIILFLHQWO\�VNLG�WUDLOV�DUH
SODQQHG�DQG�XVHG���6LQFH�WUDFWRU�ORJJLQJ
FDQ�FDXVH�VLJQLILFDQW�DPRXQWV�RI
FRPSDFWLRQ��WKLV�DOWHUQDWLYH�FRXOG�UHVXOW�LQ
ORFDOO\�VLJQLILFDQW�HIIHFWV�RQ�VRLO
SURGXFWLYLW\���0LWLJDWLRQ�PHWKRGV�FDQ
DOOHYLDWH�RU�PLQLPL]H�VRLO�FRPSDFWLRQ�
DOWKRXJK�VRPH�FRPSDFWLRQ�DQG�HURVLRQ
FDQQRW�EH�DYRLGHG��GXH�WR�WKH�QDWXUH�RI
WLPEHU�KDUYHVW�PHWKRGV���6XFK�PLWLJDWLRQ
FRXOG�LQFOXGH�IODJJLQJ�RI�VNLG�WUDLOV�EHIRUH
ORJJLQJ�RSHUDWLRQV�EHJLQ��XVLQJ�RQO\
VPDOOHU��QDUURZHU�VNLGGLQJ�HTXLSPHQW
�WKHUHE\�PLQLPL]LQJ�WKH�ZLGWK�RI
GLVWXUEDQFH�DQG�FRPSDFWLRQ���DQG�GHVLJQLQJ
VNLG�WUDLOV�WR�PLQLPL]H�WKHLU�WRWDO�DUHD�
3RWHQWLDO�ORVV�RI�SURGXFWLYLW\�GXH�WR�VRLO
HIIHFWV�ZRXOG�DOVR�EH�PRUH�WKDQ�RIIVHW�E\
PDQDJHPHQW�SUDFWLFHV�WKDW�LQFUHDVH�JURZWK
UDWHV���7KHVH�PDQDJHPHQW�SUDFWLFHV�LQFOXGH
SODQWLQJ�RI�VHHGOLQJV�DQG�FRQWURO�RI�VWRFNLQJ
GHQVLW\�

%URDGFDVW�EXUQLQJ�LV�JHQHUDOO\�OHVV�LQWHQVH
�DQG�OHVV�GHVWUXFWLYH��WKDQ�VODVK�SLOH
EXUQLQJ��DOWKRXJK�VODVK�SLOH�EXUQLQJ�DIIHFWV
D�PXFK�VPDOOHU�DUHD���8QGHU�WKLV
DOWHUQDWLYH��VRPH�QXWULHQWV�ZRXOG�EH�ORVW�WR
YRODWLOL]DWLRQ�GXULQJ�EURDGFDVW�EXUQLQJ�
DQG�VRPH�ZRXOG�EH�ORVW�E\�OHDFKLQJ�VKRUWO\
DIWHU�EXUQLQJ���2QO\�XQGHU�XQXVXDOO\�KRW
FRQGLWLRQV�ZRXOG�EURDGFDVW�EXUQLQJ�EH�KRW
HQRXJK�WR�YRODWLOL]H�VLJQLILFDQW�DPRXQWV�RI
QLWURJHQ���$V�ORQJ�DV�EURDGFDVW�EXUQLQJ�LV
XVHG�DQG�LV�QRW�SUDFWLFHG�GXULQJ�H[WUHPHO\
KRW�ZHDWKHU��QR�DGYHUVH�HIIHFWV�RQ�VRLO
SURGXFWLYLW\�ZRXOG�EH�H[SHFWHG�

$OWHUQDWLYH����3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�
8QGHU�WKLV�DOWHUQDWLYH��XS�WR��������DFUHV�RI
3$/&2�ODQG�ZRXOG�EH�WUDFWRU�ORJJHG�GXULQJ
D�JLYHQ�GHFDGH���%DVHG�RQ�LQVSHFWLRQ�RI
UHFHQW�DHULDO�SKRWRJUDSKV��XS�WR����WR
���SHUFHQW�RI�WKH�VXUIDFH�LV�GLVWXUEHG�E\
WUDFWRU�\DUGLQJ���$VVXPLQJ�FRPSDFWLRQ
RFFXUV�RQ����SHUFHQW�RI�WKLV�DUHD��DV�PXFK
DV��������DFUHV�RI�VRLO�FRXOG�EH�FRPSDFWHG�LQ
RQH�GHFDGH�

7KHUH�DUH�QR�GLIIHUHQFHV�LQ�EURDGFDVW
EXUQLQJ�EHWZHHQ�$OWHUQDWLYHV���DQG���
7KHUHIRUH��WKH�HIIHFW�RI�EURDGFDVW�EXUQLQJ
RQ�VRLO�SURGXFWLYLW\�ZRXOG�QRW�EH
VLJQLILFDQW�

8QGHU�WKLV�DOWHUQDWLYH��WKH�ORFDOL]HG�HIIHFWV
RI�FRPSDFWLRQ�RQ�VRLO�SURGXFWLYLW\�ZRXOG�EH
WKH�VDPH�DV�XQGHU�$OWHUQDWLYH�����+RZHYHU�
D�ODUJH�SRUWLRQ�RI�3$/&2�ODQGV�ZRXOG�QRW
EH�KDUYHVWHG�XQGHU�WKLV�DOWHUQDWLYH��DV�WKH\
IDOO�ZLWKLQ�50=V�DQG�00&$V�DQG�WKHLU
EXIIHUV���7KH�SRWHQWLDO�ORFDO�ORVV�RI
SURGXFWLYLW\�ZRXOG�DOVR�EH�RIIVHW�E\
3$/&2ªV�SURSRVHG�PDQDJHPHQW�SUDFWLFHV�
ZKLFK�ZRXOG�LQFUHDVH�WUHH�JURZWK�UDWHV�
7KHVH�PDQDJHPHQW�SUDFWLFHV�LQFOXGH�VLWH
SUHSDUDWLRQ��SODQWLQJ�RI�VHHGOLQJV�
YHJHWDWLRQ�FRQWURO��DQG�SUHFRPPHUFLDO
WKLQQLQJ��3$/&2��������9ROXPHV�,�DQG�,,,�
3DUW�*����&RQVHTXHQWO\��ZKLOH�WKHUH�PD\�EH
ORFDOO\�VLJQLILFDQW�HIIHFWV�RQ�VRLO
SURGXFWLYLW\��RQ�D�ODUJHU�VFDOH�WKHVH�HIIHFWV
DUH�OHVV�WKDQ�VLJQLILFDQW�

$OWHUQDWLYH����3URSHUW\�ZLGH�6HOHFWLYH
+DUYHVW�
8QGHU�WKLV�DOWHUQDWLYH��WKHUH�ZRXOG�EH�VRPH
SRWHQWLDO�IRU�ORVV�RI�VRLO�SURGXFWLYLW\�LI�WKH
VHOHFWLYH�WLPEHU�KDUYHVW�ZDV�GRQH�E\
WUDFWRU�ORJJLQJ���7KLV�SRWHQWLDO�H[LVWV
EHFDXVH�RI�WKH�QHHG�IRU�PRUH�IUHTXHQW
SDVVHV�RYHU�WKH�VDPH�VNLG�WUDLOV�WKDQ�LQ
$OWHUQDWLYHV���DQG�����8VH�RI�VNLG�WUDLOV
ZRXOG�RFFXU�PRUH�IUHTXHQWO\�EHFDXVH�RI�WKH
ODFN�RI�FOHDUFXWWLQJ���:LWK�FOHDUFXWWLQJ
VLOYLFXOWXUDO�SUHVFULSWLRQV��VWDQGV�PLJKW�QRW
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EH�HQWHUHG�IRU�DQRWKHU����\HDUV��SURYLGLQJ
VRPH�WLPH�IRU�VRLO�FRPSDFWLRQ�WR�EH�UHGXFHG�
:LWK�VHOHFWLYH�KDUYHVWLQJ�WKLV�UHVW�SHULRG
ZRXOG�EH�OHVV���7KH�SRWHQWLDO�OHYHO�RI
UHSHDWHG�SDVVHV�ZRXOG�EH�UHGXFHG�EHFDXVH
RI�WKH�ORZHU�OHYHOV�RI�WLPEHU�KDUYHVW�WKDW
RFFXU�RYHUDOO�XQGHU�WKLV�DOWHUQDWLYH���7KHVH
HIIHFWV�ZRXOG�DOVR�EH�PLWLJDWHG�WR�VRPH
GHJUHH�E\�WKH�LQFUHDVHG�JURZWK�WKDW�ZRXOG
RFFXU�LQ�WKH�WUHHV�OHIW�LQ�SDUWLFXODU�VWDQGV
�L�H���WKH�HIIHFWV�ZRXOG�EH�VLPLODU�WR�SUH�
FRPPHUFLDO�WKLQQLQJ����7KRXJK�WKHUH�ZRXOG
EH�ORFDOO\�VLJQLILFDQW�HIIHFWV�RQ�VRLO
SURGXFWLYLW\��RQ�D�ODUJHU�VFDOH�WKHVH�HIIHFWV
ZRXOG�EH�OHVV�WKDQ�VLJQLILFDQW�

$OWHUQDWLYH�����������DFUH�1R�KDUYHVW
3XEOLF�5HVHUYH�
7KH�HIIHFWV�RI�WKLV�DOWHUQDWLYH�RQ�VRLO
SURGXFWLYLW\�RXWVLGH�WKH�5HVHUYH�ZRXOG�EH
H[DFWO\�WKH�VDPH�DV�IRU�$OWHUQDWLYH��
EHFDXVH�WKH�SURSRVHG�+&3�ZRXOG�DSSO\�LQ
WKRVH�DUHDV���7KHUH�ZRXOG�EH�ORFDOL]HG
HIIHFWV�RI�FRPSDFWLRQ�RQ�VRLO�SURGXFWLYLW\�
+RZHYHU��WKLV�SRWHQWLDO�ORVV�RI�VRLO
SURGXFWLYLW\�ZRXOG�EH�RIIVHW�E\�3$/&2ªV
SURSRVHG�PDQDJHPHQW�SUDFWLFHV�ZKLFK
ZRXOG�LQFUHDVH�WUHH�JURZWK�UDWHV���7KHVH
PDQDJHPHQW�SUDFWLFHV�LQFOXGH�VLWH
SUHSDUDWLRQ��SODQWLQJ�RI�VHHGOLQJV�
YHJHWDWLRQ�FRQWURO��DQG�SUHFRPPHUFLDO
WKLQQLQJ��3$/&2��������9ROXPH�,��9ROXPH
,,��3DUW�*����&RQVHTXHQWO\��ZKLOH�WKHUH�PD\
EH�ORFDOO\�VLJQLILFDQW�HIIHFWV�WR�VRLO
SURGXFWLYLW\�RQ�3$/&2�ODQGV��RQ�D�ODUJHU
VFDOH�WKHVH�HIIHFWV�DUH�OHVV�WKDQ�VLJQLILFDQW�
,Q�WKH�5HVHUYH��WKHUH�ZRXOG�EH�QR�SRWHQWLDO
IRU�ORVV�RI�VRLO�SURGXFWLYLW\�

�������� �(IIHFWV�RI�)LUH

7KUHVKROG�RI�6LJQLILFDQFH
)LUH�FDQ�FDXVH�GHFUHDVHG�VRLO�SURGXFWLYLW\�
LQFUHDVH�HURVLRQ�DQG�UXQRII��0F1DEE�DQG
6ZDQVRQ���������DQG�GHFUHDVH�WKH
HIIHFWLYHQHVV�RI�EXIIHUV�IRU�ILOWHULQJ
VHGLPHQW���(IIHFWV�RI�ILUH�RQ�VRLO�SURGXFWLYLW\
DUH�GHVFULEHG�LQ�6HFWLRQ����������DERYH���7KLV
VHFWLRQ�ZLOO�GLVFXVV�WKH�WZR�ODWWHU�HIIHFWV�

$V�ZLWK�HIIHFWV�RQ�VRLO�SURGXFWLYLW\��WKH
LQWHQVLW\�RI�EURDGFDVW�EXUQLQJ�GHWHUPLQHV�LI
WKHUH�LV�DQ�HIIHFW���7KH�UHFRYHU\�WLPH�RI�VRLO
DQG�YHJHWDWLRQ�DOVR�SOD\V�D�UROH�LQ
GHWHUPLQLQJ�VLJQLILFDQFH���,I�ILUH�UHODWHG
HIIHFWV�DUH�ORFDOO\�VLJQLILFDQW�EXW�VKRUW�
OLYHG��WKH�HIIHFW�ZRXOG�QHYHU�EH�ZLGHVSUHDG
DFURVV�D�ZDWHUVKHG��DQG�ZRXOG�QRW�EH
VLJQLILFDQW�DW�D�ODUJH�VFDOH���,Q�DGGLWLRQ�
HYHQ�ZKHUH�ILUHV�DUH�LQWHQVH��ZDWHU�
UHSHOOHQW�OD\HUV�KDYH�EHHQ�VKRZQ�WR�KDYH
QR�HIIHFW�DIWHU����\HDUV���7KHUHIRUH��WKH
PDLQ�SRWHQWLDO�HIIHFW�RI�ILUH�LQ�WKH�3URMHFW
$UHD�LV�RQ�WKH�50=V�

7KH�WKUHVKROG�IRU�HIIHFWV�UHODWHG�WR�ILUH�LV
WKH�SRWHQWLDO�IRU�PRUH�FRPSOHWH�EXUQLQJ�RI
WKH�IRUHVW�XQGHUVWRU\�RQ�PRUH�WKDQ
���SHUFHQW�RI�50=V�LQ�D�JLYHQ�ZDWHUVKHG
ZLWKLQ����\HDUV���$ERYH�WKLV�WKUHVKROG�
VLJQLILFDQW�DPRXQWV�RI�VHGLPHQW�FRXOG�UHDFK
VWUHDPV�GXH�WR�HURVLRQ�RI�WLPEHU�KDUYHVW
VLWHV�DGMDFHQW�WR�50=V��DQG�WKH�ODFN�RI
VHGLPHQW�ILOWUDWLRQ�ZLWKLQ�WKH�50=�

$OWHUQDWLYHV����1R�$FWLRQ�1R�3URMHFW����
�3URSRVHG�$FWLRQ�3URSRVHG�3URMHFW���DQG
�D��1R�(ON�5LYHU�3URSHUW\�
$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
GLIIHUV�XQGHU�&(4$�DQG�1(3$���)RU�&(4$
WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG
LQWR�WKH�ORQJ�WHUP�IXWXUH���,Q�WKH�VKRUW
WHUP��WKH�FRQIRUPDQFH�ZLWK�WKH�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D
7+3�DQG�VLWH�VSHFLILF�EDVLV���&RPSOLDQFH�LV
DWWDLQHG�E\�D�ZLGH�YDULHW\�RI�PLWLJDWLRQ
PHDVXUHV�WDLORUHG�WR�ORFDO�FRQGLWLRQV�VXFK
WKDW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�DQG
WDNH�RI�OLVWHG�VSHFLHV�DUH�DYRLGHG�
&RQVHTXHQWO\��PRVW�VLJQLILFDQW
HQYLURQPHQWDO�HIIHFWV�RI�LQGLYLGXDO�7+3V
FDQ�EH�H[SHFWHG�WR�EH�PLWLJDWHG�WR�D�OHYHO�RI
OHVV�WKDQ�VLJQLILFDQW�WKURXJK
LPSOHPHQWDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�
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$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�1(3$�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI�50=V�DUH
FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH�DGHTXDWH
EXIIHU�ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI
YDU\LQJ�FRQGLWLRQV�RQ�3$/&2�ODQGV�

8QGHU�WKHVH�DOWHUQDWLYHV��D�ODUJH�DUHD
ZRXOG�EH�KDUYHVWHG��DQG�WKXV�EXUQHG�
ZLWKLQ�WKH�ILUVW����\HDUV���0RVW�RI�WKH
EURDGFDVW�EXUQLQJ�ZRXOG�RFFXU�RQ�VLWHV�WKDW
ZHUH�SUHYLRXVO\�VHFRQG�JURZWK��UHGXFLQJ
WKH�DPRXQW�RI�GHEULV�DYDLODEOH�RQ�WKH
JURXQG�IRU�EXUQLQJ���/LJKWO\�EXUQHG�VLWHV
FDQ�DOVR�EHFRPH�UHYHJHWDWHG�ZLWK�EUXVK�LQ
D�IHZ�\HDUV���'HFUHDVHV�LQ�WKH�VHGLPHQW
ILOWUDWLRQ�FDSDFLW\�RI�VRPH�50=V�ZRXOG
RFFXU��EXW�ZRXOG�OLNHO\�DIIHFW�RQO\�VKRUW
VHJPHQWV�RI�WKH�VWUHDP�ZKHUH�ILUH�HVFDSHG
LQWR�WKH�50=���,W�LV�DVVXPHG�WKDW�LI�ILUH
MXPSHG�IURP�WKH�XQGHUVWRU\�WR�WKH�FURZQ�RI
WKH�50=��WKDW�3$/&2�ZRXOG�LQLWLDWH�ILUH
VXSSUHVVLRQ�DFWLRQV��PLQLPL]LQJ�ODUJH�VFDOH
DGYHUVH�HIIHFWV�

$GGLWLRQDO�PLWLJDWLRQ�WR�PLQLPL]H�ORFDO
HIIHFWV�RQ�50=V�FRXOG�EH�DSSOLHG�WKDW�ZRXOG
PLQLPL]H�WKH�HIIHFWV�RI�ILUH��VHH�6HFWLRQ
���������

$OWHUQDWLYH����3URSHUW\�ZLGH�6HOHFWLYH
+DUYHVW�
%URDGFDVW�EXUQLQJ�JHQHUDOO\�LV�QRW�XVHG
ZLWK�VHOHFWLYH�KDUYHVW���7KHUHIRUH��WKHUH
ZRXOG�EH�QR�HIIHFWV�IURP�EURDGFDVW�EXUQLQJ
XQGHU�WKLV�DOWHUQDWLYH��ZKLFK�FDOOV�IRU
VHOHFWLYH�KDUYHVW�DV�WKH�H[FOXVLYH
VLOYLFXOWXUDO�V\VWHP�

$OWHUQDWLYH�����������DFUH�1R�KDUYHVW
3XEOLF�5HVHUYH�
7KH�HIIHFWV�RI�EXUQLQJ�XQGHU�WKLV
DOWHUQDWLYH�ZRXOG�EH�VLPLODU�WR�WKRVH�XQGHU
$OWHUQDWLYH����H[FHSW�WKDW�WKHUH�ZRXOG�EH�QR
ULVN�RI�ILUH�UHODWHG�UHVRXUFH�GDPDJH�ZLWKLQ

WKH�5HVHUYH��ZKLFK�ZRXOG�EH�VOLJKWO\�PRUH
WKDQ�RQH�TXDUWHU�RI�3$/&2�SURSHUW\���7KH
SRWHQWLDO�HIIHFWV�ZRXOG�EH�OHVV�WKDQ
VLJQLILFDQW�

�������� �(IIHFWV�RI�*UD]LQJ

7KUHVKROG�RI�6LJQLILFDQFH
/LYHVWRFN�JUD]LQJ�PD\�LPSDLU�ZDWHU�TXDOLW\
DQG�GDPDJH�ULSDULDQ�]RQHV�ZLWK
GHJUDGDWLRQ�RI�DTXDWLF�DQG�ZLOGOLIH�KDELWDWV
WKURXJK�LQFUHDVHV�RI�LQRUJDQLF�DQG�RUJDQLF
VHGLPHQWV�DQG�EDFWHULDO�FRQWDPLQDQWV��IHFDO
FROLIRUP��WR�WKH�ZDWHU��DQG�E\�WKH�SK\VLFDO
DOWHUDWLRQ�RI�ULSDULDQ�DQG�LQVWUHDP
KDELWDWV���*HQHUDOO\��VWUHDP�FKDQQHOV�LQ
JUD]HG�DUHDV�FRQWDLQ�PRUH�ILQH�VHGLPHQW�
VWUHDPEDQNV�DUH�OHVV�VWDEOH��EDQNV�DUH�OHVV
XQGHUFXW��DQG�VXPPHU�ZDWHU�WHPSHUDWXUHV
DUH�KLJKHU�WKDQ�LQ�XQJUD]HG�DUHDV��$UPRXU�
������%HQNH�DQG�=DUQ��������3ODWWV��������
7KHVH�IDFWRUV�FDQ�FUHDWH�XQVDIH�GULQNLQJ
ZDWHU�IRU�KXPDQV��DQG�FDQ�LPSDLU�D
VWUHDPªV�DELOLW\�WR�SURGXFH�DQG�PDLQWDLQ
ILVK�

7HUUHVWULDO�KDELWDWV�FDQ�EH�LPSDFWHG�E\
PRGLI\LQJ�SODQW�ELRPDVV��VSHFLHV
FRPSRVLWLRQ��DQG�VWUXFWXUDO�FRPSRQHQWV
VXFK�DV�YHJHWDWLRQ�KHLJKW�DQG�FRYHU���7KH
GHJUHH�RI�FRPSHWLWLRQ�LPSDFWV�LV�JHQHUDOO\
DIIHFWHG�E\�IRUDJH�DYDLODELOLW\�DQG�DQLPDO
GLVWULEXWLRQ�SDWWHUQV��6HYHUVRQ�DQG
0HGLQD����������&KDQJHV�LQ�VWUXFWXUH�DQG
FRPSRVLWLRQ�RI�YHJHWDWLRQ�FDQ�DOVR�DIIHFW
LQYHUWHEUDWH��DYLDQ��DQG�VPDOO�PDPPDOV
SRSXODWLRQV�WKURXJK�KDELWDW�DQG�IRRG�EDVH
DOWHUDWLRQ��5H\QROGV�DQG�7URVW�������
/HRSROG��������$UPRXU�HW�DO���������

7KLV�VHFWLRQ�ZLOO�GLVFXVV�WKH�LPSDFWV�RQ
ZDWHU�TXDOLW\�DQG�VWUHDP�FKDQQHOV�IURP
JUD]LQJ���,PSDFWV�RQ�ZLOGOLIH�DQG�ILVK
VSHFLHV��ULSDULDQ��DQG�ZHWODQG�KDELWDWV
IURP�JUD]LQJ�DQG�WKH�DVVRFLDWHG�WKUHVKROGV
RI�VLJQLILFDQFH�DUH�GLVFXVVHG�LQ�6HFWLRQV����
DQG������

7KH�WKUHVKROG�RI�VLJQLILFDQFH�IRU�JUD]LQJ
HIIHFWV�ZDV�GHWHUPLQHG�WR�EH�WKH�ULVN�RI
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H[FHHGLQJ�ZDWHU�TXDOLW\�VWDQGDUGV�IRU
WXUELGLW\��IHFDO�FROLIRUP��RU�ILVK�KDELWDW�RU
IRU�VLJQLILFDQWO\�DOWHULQJ�FKDQQHO
PRUSKRORJ\�LQ�DW�OHDVW�������IHHW�RI�D
VWUHDP�

*UD]LQJ��$OO�$OWHUQDWLYHV�
8QGHU�$OWHUQDWLYHV���DQG����FDWWOH�JUD]LQJ
SUHVVXUH�ZRXOG�UHPDLQ�FRQVLVWHQW�ZLWK
FXUUHQW�XVH���'XH�WR�UHODWLYHO\�ORZ�JUD]LQJ
SUHVVXUH��WKH�SDWFK\�GLVWULEXWLRQ�RI�SDUFHOV�
DQG�WKH�SK\VLFDO�IHDWXUHV�WKDW�OLPLW�FDWWOH
DFFHVV�WR�ZHW�DUHDV��OHVV�WKDQ�VLJQLILFDQW
HIIHFWV�SUREDEO\�ZRXOG�RFFXU�WR�ZDWHU
TXDOLW\�DQG�WKH�DTXDWLF�V\VWHP�XQGHU�WKHVH
DOWHUQDWLYHV���/RFDOL]HG�VLJQLILFDQW�LPSDFWV
WR�ZDWHU�TXDOLW\�DQG�WKH�DTXDWLF�HFRV\VWHPV
PD\�RFFXU�LQ�SRUWLRQV�RI�WKH�OHDVHG�ODQGV
ZKHUH�WKHUH�LV�OHVV�WKDQ�VL[�DFUHV�SHU�$08
VXFK�DV�0RRUHªV�3UDLULH��7RZQVHQG�5DQFK�
&DVDFFD�5DQFK��<DJHU�&DPS��&RUEHWW
5DQFK��DQG�%RZOE\�3LHFH��WRWDO�����DFUHV�
�7DEOH����������$GGLWLRQDOO\��PLQRU�LPSDFWV
PD\�RFFXU�LQ�WKH�6RXWK�5DLQERZ�5DQFK
�������DFUHV��DQG�WKH�&KDVH�5DQFK�OHDVHG
SURSHUW\��������DFUHV����7KHVH�DUHDV�DUH
FKDUDFWHUL]HG�E\�VWHHS�WHUUDLQ�DQG�FRQWDLQ
PDMRU�FUHHNV��VRPH�RI�ZKLFK�IORZ�LQWR�WKH
0DWWROH�5LYHU���'XH�WR�FDWWOHªV�DYRLGDQFH�RI
VWHHS�WHUUDLQ��DQG�WKHLU�WHQGHQF\�WR
FRQJUHJDWH�LQ�ULSDULDQ�DQG�ZHWODQG
KDELWDWV��VWUHDPV�DQG�ZHWODQG�KDELWDWV
ZLWKLQ�WKHVH�DUHDV�PD\�EH�VRPHZKDW
GHJUDGHG�GXH�WR�YHJHWDWLRQ�DOWHUDWLRQ�
FKDQQHO�EDQN�ZLGHQLQJ��DQG�FKDQQHO
DJJUDGDWLRQ�

8QGHU�WKH�SURSRVHG�+&3��$OWHUQDWLYHV��
DQG����JUD]LQJ�SUHVVXUH�PD\�EH�LQFUHDVHG
IURP�LWV�FXUUHQW�OHYHO�RI�����KHDG�WR������
KHDG�DW�DQ\�RQH�WLPH�GXULQJ�WKH�WHUP�RI�WKH
,73V��3$/&2�+&3����������$OWKRXJK�WKH
GLVWULEXWLRQ�RI�WKH�DGGLWLRQDO�KHDG�RI�FDWWOH
ZRXOG�OLNHO\�QRW�EH�XQLIRUP�DFURVV�3$/&2ªV
SDUFHOV��RYHUDOO��JUD]LQJ�SUHVVXUH�ZRXOG
LQFUHDVH�IURP�����WR�����DFUHV�SHU�KHDG�RI
FDWWOH���'XH�WR�WKH�LQFUHDVH�LQ�FDWWOH
SUHVVXUH��ORFDOL]HG�VLJQLILFDQW�LPSDFWV�WR
ZDWHU�TXDOLW\�DQG�WKH�DTXDWLF�HFRV\VWHP

PD\�RFFXU�LQ�SRUWLRQV�RI�WKH�OHDVHG�ODQGV�
HVSHFLDOO\�WR�DUHDV�WKDW�FXUUHQWO\�KDYH�OHVV
WKDQ���DFUHV�SHU�KHDG�RI�FDWWOH��VHH
$OWHUQDWLYHV���DQG���LQ�WKLV�VHFWLRQ��
+RZHYHU��UDQFKHV�XVXDOO\�WU\�WR�NHHS�FDWWOH
DZD\�IURP�FUHHNV�GXH�WR�SRVVLEOH�VHULRXV
LQMXULHV�RU�GHDWKV�IURP�FDWWOH�IDOOLQJ�GRZQ
VWHHS�JUDGLHQW�FKDQQHOV���5DQFKHUV�OLPLW
FDWWOH�DFFHVV�WR�VWUHDPV�YLD�IHQFHV��DQG�E\
ORFDWLQJ�VDOW�DQG�GHYHORSHG�ZDWHULQJ
IDFLOLWLHV�XS�LQ�SDVWXUHV�WR�OXUH�WKH�FDWWOH
DZD\�IURP�ULSDULDQ�DUHDV�

3$/&2�GRHV�QRW�SURSRVH�QHZ�PLWLJDWLRQ
PHDVXUHV�XQGHU�LWV�+&3�GXH�WR�WKH
UHODWLYHO\�ORZ�OHYHO�RI�DVVRFLDWHG�LPSDFWV�
+RZHYHU��JUD]LQJ�LQ�VSHFLILF�ZDWHUVKHGV
ZRXOG�EH�HYDOXDWHG�DV�SDUW�RI�WKH
ZDWHUVKHG�DQDO\VLV�SURFHVV���,I�ZDWHUVKHG
HYDOXDWLRQV�LQGLFDWH�WKDW�JUD]LQJ�LV�KDYLQJ
DQ�DGYHUVH�HIIHFW�RQ�DTXDWLF�UHVRXUFHV�
DGGLWLRQDO�PLWLJDWLRQ�PHDVXUHV�ZRXOG�EH
XWLOL]HG�GXULQJ�WKH�SUHVFULSWLRQ�ZULWLQJ
SKDVH�RI�ZDWHUVKHG�DQDO\VLV���0LWLJDWLRQ
SUHVFULSWLRQV�FRXOG�LQFOXGH��IHQFLQJ�RI
VWUHDPV�WR�SUHYHQW�DFFHVV��URWDWLRQ�RI
SHULRGV�RI�JUD]LQJ�ZLWK�SHULRGV�RI�UHVW�
SURYLVLRQ�RI�DOWHUQDWH�VRXUFHV�RI�ZDWHU
�RWKHU�WKDQ�ZDWHUFRXUVHV���DQG�FHVVDWLRQ�RI
DOO�JUD]LQJ�DFWLYLW\���*UD]LQJ�LQ�VSHFLILF
ZDWHUVKHGV�ZRXOG�DOVR�EH�HYDOXDWHG�DV�SDUW
RI�WKH�ZDWHUVKHG�DQDO\VLV�SURFHVV���3ULRU�WR
WKDW�DQDO\VLV��3$/&2�ZRXOG�SUHSDUH
WRSRJUDSKLF�PDSV�VKRZLQJ�WKH�VSHFLILF
ORFDWLRQ�RI�WKH�JUD]LQJ�DUHDV�LQ�UHODWLRQVKLS
WR�VWUHDPV�DQG�GUDLQDJHV�DQG�ZRXOG
SURYLGH�FRSLHV�RI�WKH�PDSV�WR�10)6�
86):6��DQG�&')	*��3$/&2�+&3�������

0LWLJDWLRQ�WR�UHGXFH�WKHVH�HIIHFWV�WR�D�OHVV
WKDQ�VLJQLILFDQW�OHYHO�ZRXOG�LQFOXGH�IHQFLQJ
ULSDULDQ�DUHDV�WR�H[FOXGH�FDWWOH��URWDWLRQ�RI
SDVWXUHV�WR�DOORZ�UHFRYHU\�RI�YHJHWDWLRQ�
SURYLGLQJ�DOWHUQDWH�ZDWHU�VRXUFHV�DZD\
IURP�ULSDULDQ�]RQHV��DQG�SURKLELWLRQ�RI
JUD]LQJ�RQ�KLJKO\�VHQVLWLYH�DUHDV�
:DWHUVKHG�DQDO\VLV�ZRXOG�SURYLGH
RSSRUWXQLWLHV�IRU�VLWH�VSHFLILF�DVVHVVPHQW
DQG�PLWLJDWLRQ���,I�ZDWHUVKHG�DQDO\VLV�DQG
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Site Name
Acres
Leased

Head
Grazed

Number of
acres per AMU Riparian area present Habitat Fenced

Yager Camp 12 <10 0.1-1.3 Fenced to prevent cattle from
getting into Yager Creek when any
are present.

Flat pasture Yes

Corbett
Ranch

23 <10 0.1-2.5 Creak (fish bearing)-trib. to Van
Duzen.  Few cattle, if any.

Flat pasture Yes

Riverside
Acres

30 Unknown Unknown Primarily used for horse grazing
and growing hay.

Flat pasture Yes

Moore’s
Prairie

160 30-40 4-5.3 acre Spring (dry in summer) Parcel is located away from any river or fish
bearing stream.

Yes

North
Rainbow
Ranch

830 100 8.3 acre Spring High prairie/steep terrain.  The area contains
many steep slopes that keep liverstock close to
ridge tops and away from watered areas.  Springs
provide a water source for cattle.

Yes

Chalk Mt. 71 10 7 acre Spring High prairie surrounded by timber, cattle
tend to stay in prairie.

No

Patmore
Cabin

442 30 14.7 acre Spring High prairie surrounded by timer. No

Chase Ranch 1,250 130 9.6 acre Small Creeks:  Some of this
acreage is fenced to keep the herds
separated and to keep the cattle
from the Class I watercourses.  In
areas not fenced to prevent cattle
entry into WLPZs, the steepness of
the ground tends to limit
movement into creeks.

Pasture/prairie/steep terrain No

Bowlby Piece 40 20 2.0 acre No Fenced in high prairie piece.  Water is
provided by a well.

Yes

Moore Ranch 200 30 6.6 acre Spring Yes

Schmidbauer 350 None Yet Spring Fenced in high prairie piece. Yes
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Site Name
Acres
Leased

Head
Grazed

Number of
acres per AMU Riparian area present Habitat Fenced

Ranch

Casacca
Ranch

24 30 yearlings
(single cow)

0.8 acre Unknown Cattle do not have access to watercourse
from PL’s property.

Yes

Townsend
Ranch

100 20 5.0 acre Spring Midslope piece surrounded by forest.  Cattle
tend to stay in open areas.  Water is
provided by a spring.

No

Hartman
Ranch

450 40 11.25 acre Spring Fenced in high prairie piece.  Water is
provided by a spring.

Yes

South
Rainbow
Ranch

1,797 100 18 acre Creek (fish bearing)-Trib. To
Mattole

Pasture/prairie/steep terrain.  Cattle can
access streams in several places.   This area
has many roads that run through open land
mixed with timber.  Cattle use the roads to
travel between prairie openings, usually
crossing watercourses via bridges or culvert
crossings.  Due to the steepness of this area,
the cattle tend to use side hill trails when
they are not bale to use a road.  Therefore,
most crossings of creeks off roads occur at
established locations.

No

Source:  Foster Wheeler Environmental Corporation, 1998
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WKH�DVVRFLDWHG�SUHVFULSWLRQV�GR�QRW�RFFXU
ZLWKLQ�ILYH�\HDUV��WKH�JUD]LQJ�DOORWPHQW
ZRXOG�EH�ZLWKGUDZQ�IURP�WKHVH�+8V�

������ �6XPPDU\�RI�2YHUDOO�(IIHFWV�E\
$OWHUQDWLYH

7KXV�IDU��WKH�HIIHFWV�RI�LQGLYLGXDO�IRUHVW
SUDFWLFHV�KDYH�EHHQ�H[DPLQHG�IRU�WKHLU
FRQWULEXWLRQ�WR�HQYLURQPHQWDO�HIIHFWV���7R
DVVLVW�LQ�FRPSDULQJ�WKH�DOWHUQDWLYHV��WKHVH
FRQWULEXWLRQV�DUH�VXPPDUL]HG�LQ�WHUPV�RI
WKH�KD]DUGV�WKDW�WKH\�FUHDWH���7KHUH�DUH
WKUHH�SULPDU\�KD]DUG�FDWHJRULHV�XQGHU�VRLOV
DQG�JHRPRUSKRORJ\���ILQH�VHGLPHQW��FRDUVH
VHGLPHQW��DQG�VRLO�SURGXFWLYLW\���7DEOH������
VKRZV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�YDULRXV
PDQDJHPHQW�SUDFWLFHV�DQG�SURFHVVHV�LQ
WKHVH�WKUHH�SDUDPHWHUV���7KH�VSHFLILF�HIIHFWV
RI�WKHVH�KD]DUGV�KDYH�EHHQ�GLVFXVVHG�LQ
SULRU�VHFWLRQV��DQG�WKH�ELRORJLFDO�HIIHFWV�RI
ILQH�DQG�FRDUVH�VHGLPHQW�DUH�GLVFXVVHG
IXUWKHU�LQ�6HFWLRQV�����DQG�������7DEOH������
VKRZV�WKH�FRPELQHG�UHVXOWV�RI�HDFK
DOWHUQDWLYH�UHJDUGLQJ�WKHLU�HIIHFW�RQ�ILQH
VHGLPHQW��FRDUVH�VHGLPHQW��DQG�VRLO
SURGXFWLYLW\�

�������� �$OWHUQDWLYH����1R�$FWLRQ�1R
3URMHFW�

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
GLIIHUV�XQGHU�&(4$�DQG�1(3$���)RU�&(4$
WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW�SURMHFWHG
LQWR�WKH�ORQJ�WHUP�IXWXUH���,Q�WKH�VKRUW
WHUP��WKH�FRQIRUPDQFH�ZLWK�WKH�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D
7+3�DQG�VLWH�VSHFLILF�EDVLV���&RPSOLDQFH�LV
DWWDLQHG�E\�D�ZLGH�YDULHW\�RI�PLWLJDWLRQ
PHDVXUHV�WDLORUHG�WR�ORFDO�FRQGLWLRQV�VXFK
WKDW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�DQG
WDNH�RI�OLVWHG�VSHFLHV�DUH�DYRLGHG�
&RQVHTXHQWO\��PRVW�VLJQLILFDQW
HQYLURQPHQWDO�HIIHFWV�RI�LQGLYLGXDO�7+3V
FDQ�EH�H[SHFWHG�WR�EH�PLWLJDWHG�WR�D�OHYHO�RI
OHVV�WKDQ�VLJQLILFDQW�WKURXJK
LPSOHPHQWDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQ�����DQG�6HFWLRQ���������
WKH�1(3$�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI�50=V�DUH
FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH�EXIIHU
ZLGWKV�FRXOG�YDU\�DV�D�UHVXOW�RI�YDU\LQJ
FRQGLWLRQV�RQ�3$/&2�ODQGV�

:KLOH�$OWHUQDWLYH���KDV�WKH�PRVW�SURWHFWLYH
VWUHDP�EXIIHUV��LW�FRQWDLQV�IHZ�H[SOLFLW
PHDVXUHV�IRU�SURWHFWLRQ�IURP�ILQH�DQG
FRDUVH�VHGLPHQW���)RU�WKRVH�ILQH�VHGLPHQW
IURP�KLOOVORSH�VRXUFHV��WKLV�DOWHUQDWLYH�KDV
QR�VLJQLILFDQW�HIIHFW�EHFDXVH�WKH�ILOWHULQJ
WKURXJK�50=V�ZRXOG�EH�VXIILFLHQW�WR
UHPRYH�PRVW�VHGLPHQW���+RZHYHU��URDG
VXUIDFH�HURVLRQ��PDLQO\�LQ�ZLQWHU��LV�D
VLJQLILFDQW�FRQWULEXWRU�RI�ILQH�VHGLPHQW�
7KHUH�LV�QR�H[SOLFLW�PHDVXUH�WR�SUHYHQW�URDG
VXUIDFH�HURVLRQ��HLWKHU�WKURXJK�UHGXFHG
WUDIILF�GXULQJ�UDLQIDOO��RU�WKURXJK�LPSURYHG
VXUIDFLQJ���,W�LV�QRW�FHUWDLQ�ZKHWKHU�URDG�
DQG�WLPEHU�KDUYHVW�UHODWHG�IDLOXUHV�DUH�D
VLJQLILFDQW�VRXUFH�RI�ILQH�VHGLPHQW�
DOWKRXJK�WKH\�DUH�DVVXPHG�WR�EH�VLJQLILFDQW
VRXUFHV�RI�FRDUVH�VHGLPHQW��VHH�QH[W
SDUDJUDSK����7KXV��HYHQ�LI�ILQH�VHGLPHQW
IURP�KLOOVORSH�HURVLRQ�LV�ILOWHUHG�RXW��WKH
PRUH�VLJQLILFDQW�VRXUFH�RI�URDG�FURVVLQJ
IDLOXUHV�UHPDLQV��DQG�WKH�ULVN�RI�ILQH
VHGLPHQWDWLRQ�ZRXOG�EH�PRGHUDWH�

&RDUVH�VHGLPHQW�ZRXOG�FRQWLQXH�WR�DIIHFW
VWUHDPV��VLQFH�WKH�URDGV�ZKLFK�DUH
FXUUHQWO\�D�VRXUFH�RI�FRDUVH�VHGLPHQW�ZRXOG
EH�PDLQWDLQHG�VLPLODU�WR�FXUUHQW�FRQGLWLRQV�
7LPEHU�KDUYHVW�UHODWHG�PDVV�ZDVWLQJ�ZRXOG
UHPDLQ�D�PRGHUDWH�SRWHQWLDO�VRXUFH�RI
FRDUVH�VHGLPHQW���%XIIHUV�PD\�QRW�EH�ZLGH
HQRXJK�WR�SUHYHQW�ODQGVOLGHV�IURP�UHDFKLQJ
VWUHDPV��HVSHFLDOO\�&ODVV�,,,�VWUHDPV��ZKLFK
DUH�XVXDOO\�ORFDWHG�LQ�VWHHSHU�DUHDV�PRUH
SURQH�WR�PDVV�ZDVWLQJ�WKDQ�&ODVV�,�DQG�,,
VWUHDPV���/DQGVOLGHV�DORQJ�&ODVV�,,,
VWUHDPV�FRXOG�EH�D�VLJQLILFDQW�VRXUFH�RI
FRDUVH�VHGLPHQW��JLYHQ�WKH�KLJK�SURSRUWLRQ
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RI�3$/&2ªV�SURSHUW\�WKDW�LV�XQGHUODLQ�E\
ODQGVOLGH�UHODWHG�IHDWXUHV���7KH�RYHUDOO�ULVN
IRU�FRDUVH�VHGLPHQW�GHOLYHU\�ZRXOG�EH
PRGHUDWH�WR�KLJK���7KH�LQGLUHFW�HIIHFWV
GHVFULEHG�DERYH�ZRXOG�EH�VLJQLILFDQW�
SDUWLFXODUO\�GXULQJ�ODUJH�VWRUP�HYHQWV�VXFK
DV�WKH����\HDU�RU����\HDU�IORRG�

6RLO�SURGXFWLYLW\�HIIHFWV�ZRXOG�QRW�FKDQJH
VXEVWDQWLDOO\�RYHU�WKH�ORQJ�WHUP�EHFDXVH�RI
WKH�RIIVHWWLQJ�HIIHFWV�RI�LPSURYHG
PDQDJHPHQW�SUDFWLFHV�VXFK�DV�WUHH�SODQWLQJ
DQG�SUHFRPPHUFLDO�WKLQQLQJ�

�������� �$OWHUQDWLYH����3URSRVHG
$FWLRQ�3URSRVHG�3URMHFW�

7KLV�DOWHUQDWLYH�ZRXOG�SURYLGH�VRPH
SURWHFWLRQ�IURP�ILQH�VHGLPHQW��LQFOXGLQJ
VXEVWDQWLDO�50=V�RQ�&ODVV�,�DQG�,,�VWUHDPV�
$GGLWLRQDO�SURWHFWLRQ�ZRXOG�EH�JLYHQ
WKURXJK�PDUEOHG�PXUUHOHW�KDELWDW
SURWHFWLRQ���+RZHYHU��&ODVV�,,,�VWUHDPV
ZRXOG�VWLOO�SURYLGH�VKRUW�WHUP�LQWHUPLWWHQW
SDWKZD\V�IRU�ILQH�VHGLPHQW���2WKHU�HURVLRQ
FRQWURO�PHWKRGV��KRZHYHU��ZRXOG�PLQLPL]H
WKHVH�HIIHFWV���$GGLWLRQDOO\��DIWHU�WKH
LQGLYLGXDO�KDUYHVW�XQLWV�UHYHJHWDWH��DERXW
ILYH�\HDUV���WKHUH�ZRXOG�EH�QR�VHGLPHQW
VXSSOLHG���5RDG�WUDIILF�LV�DOVR�UHVWULFWHG
GXULQJ�ZHW�ZHDWKHU��IXUWKHU�UHGXFLQJ
VHGLPHQW�LQSXW���2XWVORSLQJ�RI�URDGV�DQG
ZDWHU�EDUV�ZRXOG�DOVR�UHGXFH�HURVLRQ�LQ
PDQ\�DUHDV���7KHUHIRUH��WKH�ULVN�RI�ILQH
VHGLPHQWDWLRQ�ZRXOG�EH�ORZ�WR�PRGHUDWH�

&RDUVH�VHGLPHQW�IURP�PDVV�ZDVWLQJ�ZRXOG
EH�GLPLQLVKHG�UHODWLYH�WR�FXUUHQW
FRQGLWLRQV���0RUH�FRQVLGHUDWLRQ�IRU�WLPEHU
KDUYHVW�UHODWHG�ODQGVOLGHV�ZRXOG�EH�JLYHQ�
DQG�WKH�URDG�VWRUPSURRILQJ�SODQ�ZRXOG
VXEVWDQWLDOO\�UHGXFH�VWUHDP�FURVVLQJ
IDLOXUHV���,Q�WKH�VKRUW�WHUP��ZKLOH�WKLV�SODQ
LV�VWLOO�EHLQJ�LPSOHPHQWHG��WKHUH�ZRXOG�EH
VRPH�FRDUVH�VHGLPHQW�LQSXWV�GXULQJ�ODUJH
VWRUPV���,Q�WKH�ORQJ�WHUP��KRZHYHU��WKH�ULVN
RI�H[FHVV�FRDUVH�VHGLPHQW�LQSXWV�ZRXOG�EH
ORZ�WR�PRGHUDWH�

(IIHFWV�RQ�VRLO�SURGXFWLYLW\�ZRXOG�EH�OHVV
WKDQ�VLJQLILFDQW�EHFDXVH�RI�WKH�H[LVWLQJ�DQG

SURSRVHG�PDQDJHPHQW�SUDFWLFHV�VXFK�DV
YHJHWDWLRQ�FRQWURO��SODQWLQJ��DQG
SUHFRPPHUFLDO�WKLQQLQJ�

�������� �$OWHUQDWLYH��D��1R�(ON�5LYHU
3URSHUW\�

$OWHUQDWLYH��D�ZRXOG�KDYH�WKH�VDPH�HIIHFWV
DV�$OWHUQDWLYH����H[FHSW�WKDW�(ON�5LYHU
7LPEHU�&RPSDQ\�ODQGV�ZRXOG�EH�PDQDJHG
DV�GHVFULEHG�XQGHU�$OWHUQDWLYH�����7KH
HIIHFWV�RQ�WKHVH�ODQGV��WKHUHIRUH��ZRXOG�EH
VLPLODU�WR�WKRVH�GHVFULEHG�IRU�WKDW
DOWHUQDWLYH�

$V�LQ�$OWHUQDWLYH����VRLO�SURGXFWLYLW\�HIIHFWV
ZRXOG�EH�OHVV�WKDQ�VLJQLILFDQW�

�������� �$OWHUQDWLYH����3URSHUW\�ZLGH
6HOHFWLYH�+DUYHVW�

7KLV�DOWHUQDWLYH�ZRXOG�KDYH�ORZ�ULVN�RI�ILQH
DQG�FRDUVH�VHGLPHQW�LQSXWV�RYHU�WKH�ORQJ
WHUP��PRVWO\�EHFDXVH�WKH�LQFLGHQWDO
SURWHFWLRQ�IURP�ODUJH�EXIIHUV��ROG�JURZWK
DUHDV�RI�DVVRFLDWHG�EXIIHUV��ZRXOG�UHGXFH
ORJJLQJ�RSHUDWLRQV�LQ�JHQHUDO���6HOHFWLYH
KDUYHVW�VKRXOG�JUHDWO\�UHGXFH�WLPEHU
KDUYHVW�UHODWHG�PDVV�ZDVWLQJ��DQG�URDG
VWRUPSURRILQJ�ZRXOG�GHFUHDVH�URDG�FURVVLQJ
IDLOXUHV�

(IIHFWV�RQ�VRLO�SURGXFWLYLW\�ZRXOG�EH�OHVV
WKDQ�VLJQLILFDQW���7KLV�LV�EHFDXVH�RQO\�D
VPDOO�SRUWLRQ�RI�WKH�RZQHUVKLS�ZRXOG�EH
KDUYHVWHG��DQG�FDEOH�\DUGLQJ�ZRXOG�EH
XVHG���,Q�DGGLWLRQ��WKLV�HIIHFW�ZRXOG�EH
ZLGHO\�GLVSHUVHG�

�������� �$OWHUQDWLYH�����������DFUH�1R�
KDUYHVW�3XEOLF�5HVHUYH�

7KLV�DOWHUQDWLYH�LV�VLPLODU�WR�$OWHUQDWLYH���
+RZHYHU��WKH�5HVHUYH�ZRXOG�EH�PXFK
ODUJHU��DQG�WKH�HIIHFWV�RI�WLPEHU�KDUYHVW
ZRXOG�RFFXU�RYHU�D�VPDOOHU�DUHD���$OO
SRWHQWLDO�WLPEHU�KDUYHVW�HIIHFWV�LQ�WKH
5HVHUYH�ZRXOG�EH�JUHDWO\�UHGXFHG�UHODWLYH
WR�H[LVWLQJ�FRQGLWLRQV���7KH�K\GURORJLF�XQLWV
LQ�WKH��������DFUH�UHVHUYH�ZRXOG�JUDGXDOO\
UHFRYHU�IURP�SDVW�WLPEHU�KDUYHVW�UHODWHG
HIIHFWV��DOWKRXJK�D�VKRUW�WHUP�LQFUHDVH�LQ
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VHGLPHQW�FRXOG�RFFXU�GXH�WR�GLPLQLVKHG
URDG�PDLQWHQDQFH�

2Q�QRQ�5HVHUYH�ODQGV��ODQG�PDQDJHPHQW
SUHVFULSWLRQV�ZRXOG�EH�WKH�VDPH�DV�XQGHU
$OWHUQDWLYH�����7KHUHIRUH��WKHUH�ZRXOG�EH�D
ORZ�WR�PRGHUDWH�ULVN�RI�FRDUVH�DQG�ILQH
VHGLPHQW�LQSXWV�LQ�WKH�ORQJ�WHUP�

6RLO�SURGXFWLYLW\�ZRXOG�EH�QRW�EH�DIIHFWHG�LQ
WKH�5HVHUYH��RQ�WKH�UHPDLQGHU�RI�WKH
RZQHUVKLS��WKH�HIIHFWV�ZRXOG�EH�VLPLODU�WR
WKRVH�XQGHU�$OWHUQDWLYH�����7KHUHIRUH��WKHUH
FRXOG�EH�VLJQLILFDQW�HIIHFWV�RQ�VRLO
SURGXFWLYLW\�

�������� �0LWLJDWLRQ

(IIHFWV�RI�$OWHUQDWLYH���RU��D�UHODWHG�WR
WLPEHU�KDUYHVW��DQG�URDG�UHODWHG�PDVV
ZDVWLQJ��KLOOVORSH�DQG�URDG�HURVLRQ��DQG�VRLO
SURGXFWLYLW\�DUH�OHVV�WKDQ�VLJQLILFDQW�
&RQVHTXHQWO\��QR�DGGLWLRQDO�PLWLJDWLRQ�LV
UHTXLUHG�IRU�WKHP���+RZHYHU��WKH�SRWHQWLDO
HIIHFWV�RI�3$/&2ªV�SURSRVHG�ZHW�ZHDWKHU
URDG�XVH�DQG�ZLQWHU�URDG�FRQVWUXFWLRQ�DQG
UHFRQVWUXFWLRQ�DFWLYLWLHV�UHTXLUH�DGGLWLRQDO
PLWLJDWLRQ�

�������� �$JHQF\�3URSRVHG�0LWLJDWLRQ

1R�ZLQWHU�URDG�FRQVWUXFWLRQ�RU
UHFRQVWUXFWLRQ�ZRXOG�EH�DOORZHG�H[FHSW�DV
DJUHHG�WR�LQ�DGYDQFH�E\�3$/&2�DQG�&')�
10)6��):6��DQG�&')*���$OO�RWKHU�ZLQWHU
URDG�FRQVWUXFWLRQ�RU�UHFRQVWUXFWLRQ
DFWLYLWLHV�DQG�VWRUPSURRILQJ��RWKHU�WKDQ
DFWLYLWLHV�SUHYLRXVO\�LGHQWLILHG�DQG�DJUHHG
WR�IRU�HPHUJHQFLHV�DQG�VSHFLDO
FLUFXPVWDQFHV��ZRXOG�EH�DOORZHG�RQO\�DIWHU
DSSURYDO�E\�&')��10)6��):6��DQG�&')*�

:HW�ZHDWKHU�URDG�XVH�DQG�PDLQWHQDQFH
PXVW�FHDVH�ZKHQ�PHDVXUDEOH�SUHFLSLWDWLRQ
EHJLQV�DQG�VKDOO�QRW�UHVXPH�WKHUHDIWHU
XQWLO�DQG�XQOHVV�VRLO�PRLVWXUH�FRQGLWLRQV
DUH�QRW�LQ�H[FHVV�RI�WKDW�ZKLFK�RFFXUV�IURP
QRUPDO�URDG�ZDWHULQJ�RU�OLJKW�UDLQIDOO�VXFK
WKDW�URDG�DFWLYLWLHV�ZLOO�QRW�UHVXOW�LQ�WKH
ORVV�DQG�GLVFKDUJH�RI�VRLO�PDWHULDO�WR�&ODVV
,��,,��DQG�,,,�ZDWHUFRXUVHV��RU�LQ�DQ\

GUDLQDJH�IDFLOLW\�RU�URDG�VXUIDFH�WKDW�GUDLQV
WR�D�&ODVV�,��,,��RU�,,,�ZDWHUFRXUVH�

������ $%������&RQGLWLRQV

8QGHU�WKH�+&3��HLWKHU�WKH�2ZO�&UHHN�RU
WKH�*UL]]O\�&UHHN�00&$�ZRXOG�EH
DYDLODEOH�IRU�KDUYHVW���$%������FRQGLWLRQV
WKH�H[SHQGLWXUH�RI�VWDWH�IXQGV�IRU
DFTXLVLWLRQ�RI�WKH�+HDGZDWHUV�)RUHVW�DQG
RWKHU�ODQGV�RQ�WKH�LQFOXVLRQ�RI�VHYHUDO
SURYLVLRQV�LQ�WKH�ILQDO�+&3��WKH�,$��DQG�WKH
,73V�LQWHQGHG�WR�VWUHQJWKHQ�SURWHFWLRQV�IRU
FRYHUHG�VSHFLHV���6KRXOG�3$/&2�LQFOXGH
WKRVH�SURYLVLRQV�LQ�WKH�ILQDO�+&3��VWDWH
PRQLHV�ZRXOG�EH�DSSURSULDWHG�WR�WKH�VWDWH
:LOGOLIH�&RQVHUYDWLRQ�%RDUG�WR�IXQG�WKH
VWDWH
V�VKDUH�RI�WKH�FRVW�RI�DFTXLULQJ
DSSUR[LPDWHO\�������DFUHV�RI�SULYDWH
IRUHVWODQGV��LQFOXGLQJ�WKH�+HDGZDWHUV
)RUHVW���8QGHU�$%�������2ZO�&UHHN�00&$
ZRXOG�EH�SURWHFWHG�IURP�KDUYHVW�IRU�WKH�OLIH
RI�WKH�,73V��DQG�*UL]]O\�&UHHN�00&$
ZRXOG�EH�SURWHFWHG�IRU�ILYH�\HDUV�IURP�WKH
GDWH�RI�WKH�DGRSWLRQ�RI�WKH�ILQDO�+&3���$%
�����DOVR�DSSURSULDWHV�DGGLWLRQDO�IXQGLQJ
IRU�WKH�IXWXUH�RSSRUWXQLW\�WR�SXUFKDVH�2ZO
&UHHN���$Q\�IXQGV�UHPDLQLQJ�IURP�WKRVH
DSSURSULDWHG�IRU�WKH�SXUFKDVH�RI�WKH�2ZO
&UHHN�00&$�FRXOG�EH�XVHG�WR�SXUFKDVH
WUDFWV�RI�WKH�(ON�5LYHU�3URSHUW\�DQG
SUHYLRXVO\�XQORJJHG�'RXJODV�ILU�IRUHVWODQG
ZLWKLQ�WKH�0DWWROH�5LYHU�ZDWHUVKHG�

7KH�VWDWH�PDQDJLQJ�DJHQF\�DQG
PDQDJHPHQW�SUHVFULSWLRQV�DUH�XQNQRZQ�
DQG�WKHVH�DFTXLVLWLRQV�DUH�VRPHZKDW
VSHFXODWLYH���&RQVLGHULQJ�WKH�OHJLVODWLYH
LQWHQW�EHKLQG�$%�������LW�LV�DVVXPHG�WKDW
SXUFKDVHG�ODQGV�ZRXOG�EH�PDQDJHG
VLPLODUO\�WR�WKH�+HDGZDWHUV�5HVHUYH�
7KHVH�DQWLFLSDWHG�DFTXLVLWLRQV�ZRXOG
SURWHFW�ROG�JURZWK�DQG�UHVLGXDO�UHGZRRG
VWDQGV�DQG�VRPH�'RXJODV�ILU�VWDQGV�ZLWKLQ
WKHVH�WUDFWV�LQ�SHUSHWXLW\�

7KH�DFTXLVLWLRQ�DQG�PDQDJHPHQW�RI
DGGLWLRQDO�IRUHVWODQG�ZRXOG�SUHFOXGH�WKH
RSSRUWXQLW\�IRU�URDG�EXLOGLQJ�DQG�WLPEHU
KDUYHVW��WKXV�UHGXFLQJ�WKH�DUHDV�ZKHUH�WKH
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ULVN�RI�KLOOVORSH�DQG�URDG�UHODWHG�PDVV
ZDVWLQJ�FRXOG�RFFXU���%HFDXVH�RI�WKH
UHODWLYHO\�VPDOO�DUHDV�DIIHFWHG��KRZHYHU�
WKLV�GRHV�QRW�UHSUHVHQW�D�VXEVWDQWLDO
GLIIHUHQFH��2WKHU�SUHVFULSWLRQV�RQ�DFWLYLWLHV
DUH�WKH�VDPH�DV�WKH�SURSRVHG�+&3�

������ &XPXODWLYH�(IIHFWV

�������� ,QWURGXFWLRQ

7KH�3URSRVHG�$FWLRQ�ZRXOG�DIIHFW
ZDWHUVKHGV�LQ�WKH�SODQQLQJ�DUHD�RYHU�D����
\HDU�SHULRG���,Q�JHQHUDO��LW�LV�GLUHFWHG�DW
SURYLGLQJ�OLVWHG�WHUUHVWULDO�DQG�DTXDWLF
VSHFLHV�ZLWK�WKH�KDELWDW�FRQGLWLRQV�QHHGHG
WR�PDLQWDLQ�YLDEOH�SRSXODWLRQV�ZKLOH
LPSOHPHQWLQJ�WKH�6<3���$TXDWLF�KDELWDW�LV
VHQVLWLYH�WR�DFWLYLWLHV�LQ�WKH�XSVORSH�DQG
ULSDULDQ�DUHDV���.H\�FRPSRQHQWV�LQ�WKH
ZDWHUVKHG�WKDW�DIIHFW�DTXDWLF�KDELWDW
LQFOXGH�ILQH�DQG�FRDUVH�VHGLPHQW�LQIOX[HV
DQG�FKDQQHO�PRUSKRORJ\���,PSOHPHQWDWLRQ
RI�WKH�SURSRVHG�+&3�ZRXOG�JHQHUDOO\
LPSURYH�FRQGLWLRQV�IRU�DOO�RI�WKHVH
SDUDPHWHUV�

&XPXODWLYH�ZDWHUVKHG�HIIHFWV�RI�WKH
3URSRVHG�$FWLRQ�3URSRVHG�3URMHFW�ZHUH
HYDOXDWHG�DW�WKH�LQGLYLGXDO�ZDWHUVKHG�OHYHO
EHFDXVH�PRVW�HIIHFWV�ZRXOG�EH�FRQWDLQHG
ZLWKLQ�WKLV�ERXQGDU\�RU�DUHDV�GRZQVWUHDP�
7KH�WZR�PDLQ�IDFWRUV�WKDW�ZHUH�FRQVLGHUHG
LQ�WKH�HYDOXDWLRQ�LQFOXGHG�WKH�IROORZLQJ�

��� 7KH�SHUFHQWDJH�RI�3$/&2
RZQHUVKLS�LQ�DQ�LQGLYLGXDO
ZDWHUVKHG��7DEOH�������

��� /DQG�XVHV��DQG�RZQHUVKLS�
DXWKRUL]HG�E\�FRXQW\�SODQV��7DEOH
������

3UHVFULSWLRQV�XQGHU�WKH�3URSRVHG
$FWLRQ�3URSRVHG�3URMHFW�VXFK�DV
UHTXLUHPHQWV�IRU�50=V�DQG�URDG
PDQDJHPHQW�ZRXOG�EH�LPSOHPHQWHG�DFURVV
WKH�3URMHFW�$UHD���7KH�GHVLJQDWLRQ�RI�WKH
+HDGZDWHUV�5HVHUYH�ZRXOG�LQYROYH�IXOO
SURWHFWLRQ�RI�QDWXUDO�UHVRXUFHV���,Q�JHQHUDO
WKH�SHUFHQWDJH�RI�3$/&2�RZQHUVKLS�LQ�DQ

LQGLYLGXDO�ZDWHUVKHG�ZDV�XVHG�WR
GHWHUPLQH�WKH�SRWHQWLDO�FXPXODWLYH�HIIHFW�RI
WKH�3URSRVHG�$FWLRQ�3URSRVHG�3URMHFW���7KH
VPDOOHU�WKH�DUHD�RZQHG�E\�3$/&2�LQ�D
ZDWHUVKHG��RU�RWKHUZLVH�DIIHFWHG�E\�WKH
3URSRVHG�$FWLRQ�3URSRVHG�3URMHFW���WKH
VPDOOHU�WKH�SRWHQWLDO�IRU�FXPXODWLYH�HIIHFWV�
)RU�H[DPSOH��WKH�3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�ZRXOG�OLNHO\�KDYH�PLQLPDO
FXPXODWLYH�HIIHFWV�RQ�WKH�0DG�5LYHU
ZDWHUVKHG�EHFDXVH�3$/&2�RZQV�RQO\����
SHUFHQW�RI�WKLV�ZDWHUVKHG���,Q�FRQWUDVW�
3$/&2�RZQV�DERXW����SHUFHQW�RI�WKH�ODQG
LQ�WKH�<DJHU�ZDWHUVKHG��7DEOH��������
7KHUHIRUH��WKH�3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�ZRXOG�DIIHFW�D�PDMRU�SRUWLRQ�RI�WKLV
ZDWHUVKHG�

/DQG�XVH�RQ�QRQ�3$/&2�ODQGV�LV�DOVR
LPSRUWDQW�LQ�HYDOXDWLQJ�WKH�FXPXODWLYH
HIIHFWV�RI�WKH�3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�ZLWKLQ�D�ZDWHUVKHG���)RU�H[DPSOH�
SULYDWH�WLPEHUODQGV�ZRXOG�EH�PDQDJHG
XQGHU�)35V�DQG�QHZ�&')�FRKR
FRQVLGHUDWLRQV�JXLGHOLQHV��&')������E��DQG
IHGHUDO�1DWLRQDO�)RUHVW�6\VWHP�RU�%/0
ODQGV�ZRXOG�EH�PDQDJHG�XQGHU�WKH�$TXDWLF
&RQVHUYDWLRQ�6WUDWHJ\�RI�WKH�1RUWKZHVW
)RUHVW�3ODQ���2WKHU�ODQG�XVHV�VXFK�DV
DJULFXOWXUH��JUD]LQJ��DQG�UXUDO�FRPPXQLW\
ZRXOG�DOVR�KDYH�HIIHFWV�RQ�WKH�ZDWHUVKHGV�

7KH�FXPXODWLYH�HIIHFWV�RI�$OWHUQDWLYH��
ZRXOG�EH�PRUH�EHQHILFLDO��EXW�DOVR�VLPLODU�WR
$OWHUQDWLYH���GLVFXVVHG�EHORZ���7KH�OHVV
LQWHQVLYH�ODQG�PDQDJHPHQW�DQG�VHGLPHQW
UHGXFWLRQ�SODQ�ZRXOG��RYHU�D����\HDU�SHULRG�
GHFUHDVH�PDQDJHPHQW�UHODWHG�VHGLPHQW
GHOLYHU\��H�J���VXUIDFH�HURVLRQ�DQG�PDVV
ZDVWLQJ�UHODWHG�VHGLPHQW��WR�VWUHDPV�RQ
3$/&2�ODQGV���7KH�FXPXODWLYH�HIIHFWV�RI
$OWHUQDWLYH���ZRXOG�DOVR�EH�VLPLODU�WR
$OWHUQDWLYH����H[FHSW�WKDW��������DFUHV�RI
3$/&2�ODQGV�ZRXOG�EHFRPH�D�QR�KDUYHVW
5HVHUYH�LQ�WKH�+XPEROGW�%D\
��������DFUHV���9DQ�'X]HQ��������DFUHV��
<DJHU���������DFUHV���DQG�(HO�:$$D
�������DFUHV����7KH�5HVHUYH�ZRXOG�UHGXFH



Table 3.6-7.  PALCO Ownership within Overall Watersheds

Watershed Hydrologic Unit Total Acres %Palco Other Owners
Bear Bear River 66,295 24.9% 75.1%
Bear Total 66,295 24.9% 75.1%
Mattole Lost Coast 41,419 0.0% 100.0%

Mattole Delta 56,471 6.9% 93.1%
Middle Mattole 54,967 0.1% 99.9%
NF Mattole River 22,765 23.4% 76.6%
Upper Mattole 45,470 0.0% 100.0%
Upper NF Mattole 17,502 50.2% 49.8%

Mattole Total 238,595 7.5% 92.5%
Eel Eel Delta 91,612 11.6% 88.4%

Giants Ave 132,969 1.7% 98.3%
Larabee Cr 56,370 26.6% 73.4%
Lower Eel 44,266 81.4% 18.6%
Sequoia 100,956 11.5% 88.5%
(blank) 1,654,027 0.0% 100.0%

Eel Total 2,080,201 3.6% 96.4%
Humboldt Bay Elk River 33,837 65.6% 34.4%

Freshwater Cr 27,666 55.8% 44.2%
Jacoby Cr 13,028 2.9% 97.1%
Other 41,109 0.4% 99.6%
Salmon Cr 13,001 4.8% 95.2%

Humboldt Bay Total 128,642 30.2% 69.8%
Mad River Butler Valley 53,098 3.4% 96.6%

Iaqua Buttes 39,056 5.4% 94.6%
Lindsey 30,056 0.0% 100.0%
Mad Delta 37,031 0.0% 100.0%
Middle Mad 68,292 0.0% 100.0%
(blank) 104,543 0.0% 100.0%

Mad River Total 332,077 1.2% 98.8%
Van Duzen River Van Duzen WAA 55,367 45.1% 54.9%

(blank) 128,034 0.0% 100.0%
Van Duzen River Total 183,402 13.6% 86.4%
Yager Creek Lawrence Cr 26,926 56.4% 43.6%

Lower Yager 14,747 97.8% 2.2%
Middle Yager 12,816 18.7% 81.3%
North Yager 30,105 7.0% 93.0%

Yager Creek Total 84,594 40.3% 59.7%
Source:  Foster Wheeler Environmental Corporation, 1998
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       Table 3.6-8.   Acreage of Land Ownership and Land Use by Watershed                                                                         P age 1 of 2
            Agriculture                 Grazing       Community/developing area

Watershed Hydrologic Unit PALCO Non-PALCO PALCO Non-PALCO PALCO Non-PALCO
Bear Bear River 497 40 524 32,426 0 0
Bear Total 497 40 524 32,426 0 0
Mattole River Mattole Delta 0 3,266 1,473 31,334 0 45

Middle Mattole 0 21,337 0 5,825 0 0
NF Mattole River 0 0 474 13,885 0 0
Upper Mattole 0 10,647 0 0 0 176
Upper NF Mattole 203 2,938 1,362 3,139 0 0

Mattole River Total 203 38,189 3,309 54,184 0 222
Eel Eel Delta 0 3,486 201 16,730 676 46,903

Giants Ave 20 20,848 124 19,435 32 10,613
Larabee Cr 0 1,498 889 24,757 228 399
Lower Eel 0 0 366 316 865 4,920
Sequoia 12 3,613 713 55,496 147 852
Other 0 44,033 0 428,766 0 187,744

Eel Total 32 73,479 2,293 545,500 1,947 251,430
Humboldt Bay Elk River 0 0 0 0 980 5,386

Freshwater Cr 0 0 16 845 2,281 9,886
Jacoby Cr 0 0 0 0 319 12,506
Other 0 480 0 0 52 35,592
Salmon Cr 0 1,210 0 605 0 2,014

Humboldt Bay Total 0 1,690 16 1,450 3,632 65,385
Mad River Butler Valley 14 2,654 0 5,892 0 391

Iaqua Buttes 0 768 262 11,027 0 0
Lindsey 0 0 0 851 0 722
Mad Delta 0 0 0 528 0 29,366
Middle Mad 0 6,297 0 17,335 0 1,158
Other 0 234 0 1 0 59,682

Mad River Total 14 9,952 262 35,633 0 91,319
Van Duzen River Van Duzen WAA 0 170 68 6,542 2,276 9,580

Other 0 16,790 0 38,764 0 5,590
Van Duzen River Total 0 16,960 68 45,306 2,276 15,170
Yager Creek Lawrence Cr 0 174 416 4,316 0 0

Lower Yager 0 0 0 0 124 12
Middle Yager 0 0 32 4,398 0 0
North Yager 0 0 24 25,809 0 0

Yager Creek Total 0 174 472 34,523 124 12
Grand Total 747 140,484 6,945 749,022 7,980 423,537
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       Table 3.6-8.   Acreage of Land Ownership and Land Use by Watershed                                                                         P age 2 of 2
Open space              Public land        Timber Production Undesignated

Watershed Non-PALCO PALCO Non-PALCO PALCO Non-PALCO Non-PALCO Grand Total
Bear 0 135 118 15,381 17,148 23 66,295
Bear Total 0 135 118 15,381 17,148 23 66,295
Mattole River 0 0 6,071 2,396 11,624 261 56,471

0 0 8,996 30 18,513 266 54,967
0 0 0 4,843 3,563 0 22,765
0 0 14,433 0 20,213 0 45,470
0 424 170 6,799 2,466 0 17,502

Mattole River Total 0 424 29,671 14,068 56,379 528 197,176
Eel 0 0 0 9,768 13,826 22 91,612

0 68 48,015 2,004 31,811 0 132,969
0 652 3,197 13,239 11,510 0 56,370
0 364 1,033 34,421 1,981 0 44,266
0 11 7,564 10,693 21,624 233 100,956

5,106 0 648,387 0 308,334 31,657 1,654,027
Eel Total 5,106 1,095 708,197 70,125 389,086 31,911 2,080,201
Humboldt Bay 0 0 0 21,225 6,236 11 33,837

0 0 0 13,129 1,456 51 27,666
0 0 0 60 139 4 13,028
0 0 0 105 4,671 209 41,109
0 0 0 624 8,330 217 13,001

Humboldt Bay Total 0 0 0 35,144 20,833 491 128,642
Mad River 0 0 418 1,791 41,939 0 53,098

0 0 5,896 1,837 19,266 0 39,056
0 0 0 0 28,483 0 30,056
0 0 0 0 7,137 0 37,031
0 0 32,041 0 11,025 436 68,292
0 0 8,975 0 2,490 31,626 103,007

Mad River Total 0 0 47,329 3,628 110,341 32,063 330,541
Van Duzen River 0 0 0 22,601 14,130 0 55,367

0 0 45,712 0 18,014 3,165 128,034
Van Duzen River Total 0 0 45,712 22,601 32,144 3,165 183,402
Yager Creek 0 0 0 14,765 7,255 0 26,926

0 0 0 14,298 312 0 14,747
0 0 0 2,369 6,017 0 12,816
0 0 0 2,093 2,179 0 30,105

Yager Creek Total 0 0 0 33,525 15,763 0 84,594
Grand Total 5,106 1,655 831,026 194,473 641,693 68,182 3,070,850

Source:  Foster Wheeler Environmental Corporation, 1998
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WKH�SRWHQWLDO�RI�PDQDJHPHQW�UHODWHG
VHGLPHQW�GHOLYHU\�WR�VWUHDPV

�������� 3$/&2�2ZQHUVKLS�LQ�3ODQQLQJ
$UHD�:DWHUVKHGV

7KH�SHUFHQWDJHV�RI�3$/&2�ODQG�RZQHUVKLS
LQ�HDFK�ZDWHUVKHG�DUH�VKRZQ�LQ�7DEOH�������
7KH�SHUFHQWDJHV�DUH�DOVR�LGHQWLILHG�E\�+8�
$OO�QRQ�3$/&2�RZQHUVKLS��H�J���RWKHU
WLPEHU�FRPSDQLHV��SXEOLF�ODQGV��ZDV
FRPELQHG�LQWR�RQH�YDOXH�SHU�+8�DQG�SHU
ZDWHUVKHG�

�������� �/DQG�8VH�'HVLJQDWLRQV�DQG
$VVRFLDWHG�(IIHFWV

7KH�ODQG�XVH�GHVLJQDWLRQV�RI�WKH
ZDWHUVKHGV�RI�WKH�3URMHFW�$UHD�ZHUH
GHWHUPLQHG�XVLQJ�WKH�)UDPHZRUN�3ODQV�IRU
+XPEROGW�DQG�0HQGRFLQR�FRXQWLHV
�+XPEROGW�&RXQW\��������0HQGRFLQR
&RXQW\����������7KH�SURSRUWLRQV�RI�ODQG�XVH
E\�ZDWHUVKHG�DUH�VKRZQ�LQ�7DEOH�������DQG
)LJXUH���������7KUHH�GLIIHUHQW�FRXQWLHV�DUH
LQYROYHG��DQG�WKH�WKUHH�GLIIHUHQW�ODQG�XVH
FRGHV�ZHUH�PHUJHG�DV�IROORZV�

��� �7LPEHU�3URGXFWLRQ

��� �$JULFXOWXUH

��� �*UD]LQJ

��� �5XUDO�&RPPXQLW\

��� �3XEOLF�/DQG

��� �2SHQ�6SDFH

7KH�ODQGV�XVH�GHVLJQDWLRQV�RI�7ULQLW\
&RXQW\��7ULQLW\�&RXQW\���������DSSOLFDEOH�WR
WKH�XSSHU�9DQ�'X]HQ�DQG�(HO�5LYHU
ZDWHUVKHGV��DUH�VRPHZKDW�JHQHUDOL]HG
UHODWLYH�WR�+XPEROGW�DQG�0HQGRFLQR
FRXQWLHV���7KH�RQO\�WZR�GHVLJQDWLRQV�LQ
7ULQLW\�&RXQW\�WKDW�DUH�SUHVHQW�LQ�WKH
ZDWHUVKHGV�RI�LQWHUHVW�DUH�§5HVRXUFH¨�DQG
§5XUDO�5HVLGHQWLDO�¨��7KH�5HVRXUFH
GHVLJQDWLRQ�LQFOXGHV�WLPEHU�PDQDJHPHQW�
PLQLQJ��DQG�JUD]LQJ�DV�ODQG�XVHV���)RU
DQDO\VLV��WKLV�GHVLJQDWLRQ�LV�DVVXPHG�WR�EH
HTXLYDOHQW�WR�WKH�7LPEHU�3URGXFWLRQ
GHVLJQDWLRQ�RI�+XPEROGW�DQG�0HQGRFLQR

FRXQWLHV���5XUDO�5HVLGHQWLDO�LV�JURXSHG�ZLWK
WKH�5XUDO�&RPPXQLW\�GHVLJQDWLRQ�RI�WKH
RWKHU�WZR�FRXQWLHV���7KHUH�LV�D�VPDOO�DUHD�RI
2SHQ�6SDFH�GHVLJQDWLRQ�DORQJ�WKH�(HO�5LYHU
DQG�VRPH�WULEXWDULHV�ZLWKLQ�7ULQLW\�&RXQW\�
7KLV�DUHD�LV�JURXSHG�ZLWK�SXEOLF�ODQGV�

$OO�SULYDWH�WLPEHUODQGV�DUH�DVVXPHG�WR�EH
PDQDJHG�XQGHU�)35V�ZLWK�FRKR
FRQVLGHUDWLRQV���&RPELQHG��WKHVH
UHJXODWLRQV�DUH�H[SHFWHG�WR�UHGXFH�WLPEHU
PDQDJHPHQW�HIIHFWV�RQ�ZDWHUVKHG�SURFHVVHV
FRPSDUHG�WR�H[LVWLQJ�SUDFWLFHV���7KH
DSSUR[LPDWH�DFUHDJH�RI�7+3V�LQ�+XPEROGW
&RXQW\�DUH�HLWKHU�RQJRLQJ�RU�UHFHQWO\
FRPSOHWHG�LQ�WKH�%HDU�0DWWROH
��������DFUHV���(HO�5LYHU����������DFUHV��
+XPEROGW�%D\���������DFUHV���9DQ�'X]HQ
��������DFUHV���DQG�<DJHU�:$$V
��������DFUHV����7KHVH�YDOXHV�LQFOXGH
3$/&2�RSHUDWLRQV���$GGLWLRQDOO\��RWKHU
+&3V�DUH�EHLQJ�GHYHORSHG�WKDW�VKRXOG�KDYH
VLPLODU�OHYHOV�RI�EHQHILFLDO�HIIHFWV�DV�WKH
+&3�IRU�3$/&2�ODQGV���7KXV��WKHUH�ZRXOG
EH�D�ORZ�WR�PRGHUDWH�ULVN�RI�ILQH�DQG�FRDUVH
VHGLPHQW�LQFUHDVHV�DERYH�EDFNJURXQG�RQ
QRQ�3$/&2�WLPEHUODQGV���+\GURORJLF
HIIHFWV�ZRXOG�JHQHUDOO\�EH�VLPLODU�WR�WKRVH
RQ�3$/&2�ODQGV��H[FHSW�IRU�KLJKHU
HOHYDWLRQV�RI�WKH�0DG�5LYHU��9DQ�'X]HQ�
DQG�(HO�5LYHU�ZDWHUVKHGV��ZKHUH�VRPH
HIIHFW�IURP�UDLQ�RQ�VQRZ�HYHQWV�LV�SRVVLEOH�
DQG�RQ�SXEOLF�ODQGV��ZKHUH�URDG�GHQVLWLHV
DUH�OLNHO\�WR�EH�ORZHU�WKDQ�RQ�SULYDWH�ODQGV�

$JULFXOWXUDO�ODQGV�ZRXOG�EH�H[SHFWHG�WR
FRQWULEXWH�ILQH�VHGLPHQW��OLWWOH�RU�QR�FRDUVH
VHGLPHQW��DQG�KDYH�PLQLPDO�GLUHFW
K\GURORJLF�HIIHFWV���7KHUH�DUH�UHODWLYHO\�IHZ
DJULFXOWXUDO�DUHDV�ZLWKLQ�WKH�ZDWHUVKHGV�RI
WKH�3URMHFW�$UHD�H[FHSW�LQ�FHUWDLQ�+8V�LQ
WKH�0DWWROH�ZDWHUVKHG���$UHDV�GHVLJQDWHG
IRU�JUD]LQJ�ZRXOG�EH�H[SHFWHG�WR�H[SHULHQFH
HIIHFWV�RQ�VPDOOHU�VWUHDP�FKDQQHOV���6WUHDP
EDQN�HURVLRQ�DQG�ILQH�VHGLPHQW�GHOLYHU\�DUH
WKH�SULPDU\�HIIHFWV�RI�OLYHVWRFN�JUD]LQJ�RQ
DTXDWLF�KDELWDW�
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Figure 3.6-8.   Land Use Designations in Project Area Wetlands
Source:  Foster Wheeler Environmental Corporation
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5XUDO�FRPPXQLW\�DUHDV�LQFOXGH�H[LVWLQJ
GHYHORSPHQW�DQG�WKRVH�DUHDV�ZKHUH�IXWXUH
KRXVLQJ�GHYHORSPHQW�ZRXOG�RFFXU���7KH
PRVW�FRPPRQ�HIIHFWV�RI�KRXVLQJ
GHYHORSPHQW�LQ�D�ZDWHUVKHG�DUH�KDUGHQLQJ
RI�VWUHDPEDQNV��VXFK�DV�OHYHH�FRQVWUXFWLRQ�
LQFUHDVHG�SHDN�IORZV�GXH�WR�VWRUP�UXQRII�
SXOVHV�RI�LQFUHDVHG�ILQH�VHGLPHQW�GXULQJ
FRQVWUXFWLRQ�SHULRGV��DQG�ORVV�RI�ULSDULDQ
YHJHWDWLRQ�GXH�WR�HQFURDFKPHQW�RQ�WKH
ULSDULDQ�]RQH�E\�EXLOGLQJV�DQG
LQIUDVWUXFWXUH�

3XEOLF�ODQGV�YDU\�ZLGHO\�LQ�WKHLU�XVH�RI�WKH
ODQG���6RPH�SXEOLF�ODQGV�LQ�WKH�DUHD�KDYH�D
UHVHUYH�VWDWXV��VXFK�DV�+XPEROGW�5HGZRRGV
6WDWH�3DUN���7KHVH�DUHDV�KDYH�YLUWXDOO\�QR
DGYHUVH�HIIHFWV�RQ�WKH�DTXDWLF�V\VWHP�
H[FHSW�IRU�ORFDOL]HG�HIIHFWV�GXH�WR�URDGV�
EULGJHV��DQG�WUDLOV���1DWLRQDO�)RUHVW�6\VWHP
DQG�%/0�ODQGV�IDOO�XQGHU�WKH�SXEOLF�ODQGV
FDWHJRU\��EXW�LQ�WKH�SDVW�KDYH�EHHQ
PDQDJHG�IRU�WLPEHU�SURGXFWLRQ���$V�VXFK�
HIIHFWV�DUH�DVVXPHG�WR�KDYH�EHHQ�VLPLODU�WR
SDVW�KDUYHVW�DFWLYLWLHV�RQ�SULYDWH
WLPEHUODQGV���+RZHYHU��VLQFH�WKH�IRUHVWHG
DUHDV�RQ�IHGHUDO�ODQGV�ZLOO�EH�PDQDJHG
DFFRUGLQJ�WR�WKH�1RUWKZHVW�)RUHVW�3ODQ�
HIIHFWV�RQ�WKH�DTXDWLF�V\VWHP�DUH�H[SHFWHG
WR�GLPLQLVK�LQ�WKH�IXWXUH�

�������� �:DWHUVKHGV

0DG�5LYHU
7KH�SURSRUWLRQ�RI�3$/&2�ODQG�ZLWKLQ�WKH
HQWLUH�0DG�5LYHU�ZDWHUVKHG�LV�OHVV�WKDQ
ILYH�SHUFHQW���,W�LV�WKXV�XQOLNHO\�WKDW�WKH
3URSRVHG�$FWLRQ�3URSRVHG�3URMHFW�ZRXOG
KDYH�D�QRWLFHDEOH�FXPXODWLYH�HIIHFW��GHVSLWH
WKH�EHQHILFLDO�HIIHFWV�IURP�LPSOHPHQWDWLRQ
RI�WKH�SURSRVHG�+&3�

)UHVKZDWHU�&UHHN
3$/&2�RZQV�DSSUR[LPDWHO\����SHUFHQW�RI
WKLV�ZDWHUVKHG���0RVW�RI�WKH�UHPDLQGHU�RI
WKH�ZDWHUVKHG�LV�GHVLJQDWHG�DV�5XUDO
&RPPXQLW\���7KLV�GHVLJQDWLRQ�LQGLFDWHV�D
SRWHQWLDO�IRU�LQFUHDVLQJ�GHYHORSPHQW�
DOWKRXJK�WKH�UDWH�RI�GHYHORSPHQW�LV�OLNHO\�WR
EH�VORZ��VHH�6HFWLRQ�������(FRQRPLF�DQG

6RFLDO�(QYLURQPHQW����&')�GHWHUPLQHG�WKDW
H[FHVVLYH�VWUHDP�DJJUDGDWLRQ�KDV�RFFXUUHG
DQG�WKDW�WKH�ZDWHUVKHG�LV�FXPXODWLYHO\
LPSDFWHG�E\�VHGLPHQW��&')������E��
&RQVHTXHQWO\��3$/&2�DQG�RWKHU
ODQGRZQHUV�PXVW�PDQDJH�WKHLU�ODQGV�VR
WKDW�PDQDJHPHQW�DFWLRQV�GR�QRW�FDXVH
DGGLWLRQDO�VHGLPHQWDWLRQ�WR�RFFXU��&')�
����E����70'/V�IRU�VHGLPHQW�ZRXOG�EH
LPSOHPHQWHG�E\�WKH�\HDU�������VHH
6HFWLRQ����������&XPXODWLYH�(IIHFWV����,Q
DGGLWLRQ��WKH�SUHVFULSWLRQV�LQ�WKH�SURSRVHG
+&3�ZRXOG�DOVR�UHGXFH�ILQH�VHGLPHQW�LQIOX[
IURP�3$/&2�ODQGV��FKDQQHO�DJJUDGDWLRQ�
DQG�IORRGLQJ�GRZQVWUHDP��DQG�VKRXOG
LPSURYH�DTXDWLF�KDELWDW�RYHU�WLPH�

(ON�5LYHU
3$/&2�RZQV�DSSUR[LPDWHO\�WZR�WKLUGV�RI
WKH�(ON�5LYHU�ZDWHUVKHG���$QRWKHU���
SHUFHQW�LV�GHVLJQDWHG�IRU�WLPEHU�SURGXFWLRQ�
8QGHU�WKH�SURSRVHG�+&3��WKH�+HDGZDWHUV
5HVHUYH�ZRXOG�SURWHFW�DSSUR[LPDWHO\���
PLOHV�RI�VWUHDP�FRUULGRUV�RU�DERXW���
SHUFHQW�RI�WKH�WRWDO�VWUHDP�PLOHV�LQ�WKH
ZDWHUVKHG���$V�ZLWK�)UHVKZDWHU�&UHHN�
&')�GHWHUPLQHG�WKDW�H[FHVVLYH�VWUHDP
DJJUDGDWLRQ�KDV�RFFXUUHG�DQG�WKDW�WKH
ZDWHUVKHG�LV�FXPXODWLYHO\�LPSDFWHG�E\
VHGLPHQW��&')������E����,Q�DGGLWLRQ�
70'/V�IRU�VHGLPHQW�ZRXOG�EH�LPSOHPHQWHG
E\�WKH�\HDU�������VHH�:DWHU�4XDOLW\
&XPXODWLYH�(IIHFWV��6HFWLRQ����������
&RQVHTXHQWO\��3$/&2�PXVW�PDQDJH�LWV
ODQGV�VR�WKDW�LWV�DFWLRQV�GR�QRW�FDXVH
DGGLWLRQDO�VHGLPHQWDWLRQ��&')������E����,Q
DGGLWLRQ��WKH�SUHVFULSWLRQV�LQ�WKH�SURSRVHG
+&3��FRPELQHG�ZLWK�)35V�ZLWK�FRKR
FRQVLGHUDWLRQV�IRU�RWKHU�WLPEHUODQGV��ZRXOG
UHVXOW�LQ�LPSURYHPHQWV�LQ�FRDUVH�VHGLPHQW
LQIOX[��FKDQQHO�DJJUDGDWLRQ��DQG�IORRGLQJ
SRWHQWLDO�IURP�WKHVH�DUHDV�

7KH�UHPDLQGHU�RI�WKH�ZDWHUVKHG�LV
GHVLJQDWHG�DV�UXUDO�FRPPXQLW\��7DEOH��������
7KH�SRWHQWLDO�IRU�IXWXUH�KDELWDW�GHJUDGDWLRQ
LQ�WKRVH�DUHDV�LV�ORZ�WR�PRGHUDWH�GHSHQGLQJ
XSRQ�WKH�UDWH�RI�GHYHORSPHQW���7KH�VKRUW�
DQG�ORQJ�WHUP�SRWHQWLDO�IRU�LQFUHDVHG�ILQH
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VHGLPHQW�LQ�WKH�ORZHU�UHDFKHV�RI�WKLV
ZDWHUVKHG��SULPDULO\�QRQ�3$/&2�ODQGV��LV
FRQVLGHUHG�ORZ�EHFDXVH�WKH�FXUUHQW�ORZ�UDWH
RI�GHYHORSPHQW�DQG�DVVRFLDWHG�GLVWXUEDQFHV
ZLOO�OLNHO\�FRQWLQXH���7KH�K\GURORJLFDO
HIIHFWV�RI�GHYHORSPHQW�LQ�WKH�ORZHU
ZDWHUVKHG�FRXOG�FRPSRXQG�WKH�FXPXODWLYH
HIIHFWV�DOUHDG\�QRWHG�E\�&')������E��
7\SLFDOO\��SHDN�IORZV�LQFUHDVH�LQ�GHYHORSLQJ
DUHDV�DV�URXWLQJ�RI�UXQRII�LV�DFFHOHUDWHG�
7KLV�HIIHFW�ZRXOG�RFFXU�RQO\�LI�D�KLJK
GHQVLW\�RI�KRXVLQJ�GHYHORSV�RYHU�WKH�ORQJ
WHUP���:KLOH�QR�HIIHFWV�RQ�FRDUVH
VHGLPHQWDWLRQ�ZRXOG�EH�H[SHFWHG�IURP
GHYHORSPHQW��WKH�GHFUHDVH�LQ�H[LVWLQJ�IORRG
VWRUDJH�FDSDFLW\��FRXSOHG�ZLWK�WKH�SRWHQWLDO
IXWXUH�LQFUHDVHG�SHDN�IORZV�LQ�WKH�ORZHU
ZDWHUVKHG��FRXOG�SXW�WKH�ORZHU�UHDFKHV�RI
(ON�5LYHU�DW�ULVN�RI�VFRXU�RU�ODWHUDO�FKDQQHO
PLJUDWLRQ���,Q�WKH�ORQJ�WHUP��WKHVH�HIIHFWV
FRXOG�RIIVHW�LPSURYHPHQWV�RQ�3$/&2�ODQGV
LQ�WKH�XSSHU�ZDWHUVKHG�WKDW�ZRXOG�UHVXOW
IURP�WKH�LPSOHPHQWDWLRQ�RI�WKH�+&3�

6DOPRQ�&UHHN
3$/&2�RZQHUVKLS�FRPSULVHV�DERXW����
SHUFHQW�RI�WKH�6DOPRQ�&UHHN�ZDWHUVKHG
�)LJXUH��������7DEOH����������,W�LV�XQOLNHO\
WKDW�WKH�SURSRVHG�+&3�ZRXOG�KDYH�D
QRWLFHDEOH�FXPXODWLYH�HIIHFW�RQ�ZDWHUVKHG
SURFHVVHV�DQG��WKHUHIRUH��RQ�DTXDWLF�KDELWDW�
7KH�SURSRVHG�+&3�ZRXOG�UHSUHVHQW�DQ
LPSURYHPHQW�LQ�ILQH�DQG�FRDUVH�VHGLPHQW
GHOLYHU\�WR�VWUHDPV��SHDN�IORZV��FKDQQHO
PRUSKRORJ\��DQG��WKHUHIRUH��LQ�DTXDWLF
KDELWDW�SDUDPHWHUV��RYHU�FXUUHQW
FRQGLWLRQV�

(HO�5LYHU
7KH�DUHD�RI�WKH�(HO�5LYHU�ZDWHUVKHG�LV
DOPRVW�WZR�PLOOLRQ�DFUHV���3XEOLF�ODQGV
DFFRXQW�IRU�DSSUR[LPDWHO\����SHUFHQW�RI�WKH
DUHD��ZKLFK�LV�WKH�KLJKHVW�ODQG�XVH
GHVLJQDWLRQ�LQ�WKLV�ZDWHUVKHG���3$/&2ªV
RZQHUVKLS�RQO\�DFFRXQWV�IRU�DERXW���SHUFHQW
RI�WKH�ZDWHUVKHG��RU�����SHUFHQW�LI�WKH�9DQ
'X]HQ�5LYHU�DQG�<DJHU�&UHHN�ZDWHUVKHGV
DUH�QRW�LQFOXGHG��7DEOH����������7KHUHIRUH��LW
LV�XQOLNHO\�WKDW�WKH�+&3�ZRXOG�KDYH

VLJQLILFDQW�FXPXODWLYH�HIIHFWV�RQ�WKH�HQWLUH
ZDWHUVKHG���7KH�SURSRVHG�+&3�ZRXOG
UHSUHVHQW�D�UHGXFWLRQ�LQ�PDQDJHPHQW�
UHODWHG�ILQH�DQG�FRDUVH�VHGLPHQW�GHOLYHU\�WR
VWUHDPV��DV�ZHOO�DV�LPSURYHPHQW�LQ�SHDN
IORZV�DQG�FKDQQHO�PRUSKRORJ\���,Q�DTXDWLF
KDELWDW�SDUDPHWHUV��WKHUHIRUH��WKHVH�DFWLRQV
ZRXOG�UHSUHVHQW�DQ�LPSURYHPHQW�RYHU
FXUUHQW�FRQGLWLRQV���&RQVHTXHQWO\��DQ\
SRWHQWLDO�HIIHFW�ZRXOG�EH�SRVLWLYH�UHODWLYH�WR
H[LVWLQJ�FRQGLWLRQV���,Q�SDUWLFXODU��WKH
VHGLPHQW�GHOLYHU\�IURP�3$/&2�ODQGV�LQ�WKH
/RZHU�(HO�+8�ZRXOG�GHFUHDVH�RYHU�WKH�ORQJ
WHUP���%HDU�&UHHN�DQG�6WLW]�&UHHN�
WULEXWDULHV�WR�WKH�ORZHU�(HO��ZHUH
GHVLJQDWHG�E\�&')�DV�FXPXODWLYHO\�DIIHFWHG
E\�VHGLPHQW���$GGLWLRQDO�PLWLJDWLRQ
PHDVXUHV�EH\RQG�WKH�+&3�ZRXOG�EH
UHTXLUHG�LQ�WKHVH�VPDOOHU�ZDWHUVKHGV�VXFK
WKDW�PDQDJHPHQW�DFWLYLWLHV�GR�QRW�FDXVH
DGGLWLRQDO�VHGLPHQWDWLRQ�WR�RFFXU��&')�
����E��

3$/&2ªV�RZQHUVKLS�LQ�WKH�(HO�5LYHU�EDVLQ
LQFOXGHV�WKH�9DQ�'X]HQ�5LYHU��<DJHU
&UHHN��DQG�D�VPDOO�DUHD�RI�(HO�5LYHU
GUDLQDJH���<DJHU�&UHHN�LV�D�WULEXWDU\�WR�WKH
9DQ�'X]HQ�5LYHU��ZKLFK�LV�D�WULEXWDU\�WR
WKH�(HO�5LYHU���7KH�9DQ�'X]HQ�5LYHU��DQG
LWV�WULEXWDU\�<DJHU�&UHHN��LV�FRQVLGHUHG
VHSDUDWHO\�EHFDXVH�LW�MRLQV�WKH�(HO�5LYHU
RQO\����PLOHV�IURP�LWV�PRXWK���7KH�9DQ
'X]HQ�5LYHU��WKHUHIRUH��FDQ�RQO\�DIIHFW�WKH
ORZHUPRVW�SDUWV�RI�WKH�(HO�5LYHU�

9DQ�'X]HQ�5LYHU
3$/&2�RZQV�DSSUR[LPDWHO\����SHUFHQW�RI
WKLV�ZDWHUVKHG���7KH�ODQG�XVH�GHVLJQDWLRQV
DUH����SHUFHQW�WLPEHU�SURGXFWLRQ�DQG�DERXW
���SHUFHQW�JUD]LQJ���$ERXW����SHUFHQW�RI�WKH
ZDWHUVKHG�LV�HLWKHU�FXUUHQWO\�GHYHORSHG�RU
LV�SODQQHG�IRU�GHYHORSPHQW�

7KH�SURSRVHG�+&3�ZRXOG�SUHVHQW�D�ORZ�WR
PRGHUDWH�ULVN�RI�LQFUHDVH�LQ�FRDUVH�DQG�ILQH
VHGLPHQW�GHOLYHU\�WR�VWUHDPV��DQG�D�ORZ
ULVN�RI�SHDN�IORZV���7KH�QRQ�3$/&2
WLPEHUODQGV�LQ�WKLV�ZDWHUVKHG�ZRXOG�EH
PDQDJHG�XQGHU�)35V�ZLWK�FRKR
FRQVLGHUDWLRQV��RU�DFFRUGLQJ�WR�RWKHU�+&3V
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QRZ�EHLQJ�GHYHORSHG���,Q�DGGLWLRQ��70'/V
IRU�VHGLPHQW�ZRXOG�EH�LPSOHPHQWHG�E\�WKH
\HDU�������VHH�6HFWLRQ����������&XPXODWLYH
(IIHFWV����7KHUHIRUH��WKH�HIIHFWV�RI�WLPEHU
KDUYHVW�DFWLYLWLHV�RQ�VHGLPHQW�GHOLYHU\�
FKDQQHO�PRUSKRORJ\��DQG�K\GURORJ\�ZRXOG
GLPLQLVK�UHODWLYH�WR�SDVW�FRQGLWLRQV��DQG
PLQLPL]H�PDQDJHPHQW�UHODWHG�HIIHFWV�LQ
WKH�ORQJ�WHUP�

<DJHU�&UHHN�/DZUHQFH�&UHHN
7KH�IRXU�+8V�ZLWKLQ�WKH�<DJHU
&UHHN�/DZUHQFH�&UHHN�ZDWHUVKHG
�/DZUHQFH�&UHHN��/RZHU�<DJHU��1RUWK
<DJHU��DQG�0LGGOH�<DJHU��DUH�FRQVLGHUHG
WRJHWKHU���3$/&2�RZQV�DSSUR[LPDWHO\���
SHUFHQW�RI�WKLV�WRWDO�ZDWHUVKHG��7DEOH��������

/DQG�XVH�LV����SHUFHQW�WLPEHU�SURGXFWLRQ
DQG����SHUFHQW�JUD]LQJ��7DEOH����������1RQ�
3$/&2�RZQHUVKLS�XQGHU�WLPEHU�SURGXFWLRQ
RFFXSLHV�DERXW����SHUFHQW�RI�WKH�ZDWHUVKHG
�)LJXUH����������1RQ�3$/&2�WLPEHU
SURGXFWLRQ�DUHDV�DUH�H[SHFWHG�WR�LQFOXGH
VDOPRQ�KDELWDW�SURWHFWLRQ�PHDVXUHV�IURP
HLWKHU�)35V�ZLWK�FRKR�FRQVLGHUDWLRQV�RU
RWKHU�+&3V�DW�VRPH�WLPH�LQ�WKH�IXWXUH���,Q
DGGLWLRQ��70'/V�IRU�VHGLPHQW�ZRXOG�EH
LPSOHPHQWHG�E\�WKH�\HDU�������VHH
6HFWLRQ����������&XPXODWLYH�(IIHFWV����7KHVH
PHDVXUHV�VKRXOG�LPSURYH�FRQGLWLRQV�IRU�ILQH
DQG�FRDUVH�VHGLPHQW�GHOLYHU\��SHDN�IORZV�
DQG�FKDQQHO�PRUSKRORJ\���:LWK
DSSUR[LPDWHO\�KDOI�RI�WKH�ZDWHUVKHG�XVHG
IRU�JUD]LQJ��WKH�ILQH�DQG�FRDUVH�VHGLPHQW
LQIOX[�LV�H[SHFWHG�WR�EH�VRPHZKDW�ORZHU
WKDQ�IRU�WKRVH�ZDWHUVKHGV�GHVLJQDWHG
PRVWO\�IRU�WLPEHU�SURGXFWLRQ���)LQH�DQG
FRDUVH�VHGLPHQW�LQIOX[�WR�WKH�DTXDWLF
V\VWHP�VKRXOG�GHFUHDVH�RYHU�WLPH��DOWKRXJK
WKHUH�VWLOO�PD\�EH�ODUJH�DPRXQWV�RI
VHGLPHQW�UHODWLYH�WR�SUH�KDUYHVW�FRQGLWLRQV�

%HDU�5LYHU
3$/&2�RZQV�DSSUR[LPDWHO\����SHUFHQW�RI
WKLV�ZDWHUVKHG��PRVWO\�LQ�WKH�XSSHU
UHDFKHV���2YHUDOO��ODQG�XVH�LQ�WKH�ZDWHUVKHG
LV�DERXW�HYHQO\�GLYLGHG�EHWZHHQ�JUD]LQJ
DQG�WLPEHU�SURGXFWLRQ���5LGJH�WRSV�LQ�WKH

DUHD�DUH�UHODWLYHO\�RSHQ�DQG�JUDVV\��DQG
PRVW�JUD]LQJ�RFFXUV�WKHUH���$Q\
FRQFHQWUDWHG�JUD]LQJ�LQ�ULSDULDQ�DUHDV
ZRXOG�EH�H[SHFWHG�WR�SURGXFH�PRGHUDWH
DPRXQWV�RI�ILQH�VHGLPHQW�DQG�ORFDOO\�DOWHU
FKDQQHO�PRUSKRORJ\���:KHQ�FRPELQHG�ZLWK
WKH�ORZ�WR�PRGHUDWH�ULVN�RI�ILQH
VHGLPHQWDWLRQ�XQGHU�WKH�SURSRVHG�+&3�
H[LVWLQJ�ILQH�VHGLPHQW�FRQGLWLRQV�LQ�WKH
ORZHU�ZDWHUVKHG�DUH�OLNHO\�WR�FRQWLQXH�

&RDUVH�VHGLPHQW�ZRXOG�EH�OHVV�LQIOXHQFHG
E\�JUD]LQJ���1RQ�3$/&2�WLPEHU�SURGXFLQJ
ODQGV�����SHUFHQW�RI�WKH�ZDWHUVKHG��ZRXOG
EH�PDQDJHG�XQGHU�)35V�ZLWK�FRKR
FRQVLGHUDWLRQV�XQOHVV�+&3V�DUH�GHYHORSHG�
7KH�SURSRVHG�+&3�ZRXOG�UHSUHVHQW�D
UHGXFWLRQ�LQ�PDQDJHPHQW�UHODWHG�FRDUVH
VHGLPHQW�GHOLYHU\�WR�VWUHDPV��DV�ZHOO�DV�DQ
LPSURYHPHQW�LQ�SHDN�IORZV�DQG�FKDQQHO
PRUSKRORJ\���,Q�DTXDWLF�KDELWDW
SDUDPHWHUV��WKHUHIRUH��WKHVH�DFWLRQV�ZRXOG
UHSUHVHQW�DQ�LPSURYHPHQW�RYHU�FXUUHQW
FRQGLWLRQV���&RQVHTXHQWO\��DQ\�SRWHQWLDO
HIIHFW�ZRXOG�EH�SRVLWLYH�UHODWLYH�WR�H[LVWLQJ
FRQGLWLRQV�

0DWWROH�5LYHU
3$/&2�RZQV�DSSUR[LPDWHO\�QLQH�SHUFHQW�RI
WKLV�ZDWHUVKHG���7KLUW\�VL[�SHUFHQW�RI�WKH
ZDWHUVKHG�LV�GHVLJQDWHG�IRU�WLPEHU
SURGXFWLRQ���*UD]LQJ�DFFRXQWV�IRU�DQ
DGGLWLRQDO����SHUFHQW�RI�ODQG�XVH���2QO\�D
VPDOO�SURSRUWLRQ�LV�GHVLJQDWHG�DV�UXUDO
FRPPXQLW\���$SSUR[LPDWHO\����SHUFHQW�RI
WKH�ZDWHUVKHG�LV�RQ�SXEOLF�ODQGV��PRVW�RI
ZKLFK�DUH�IHGHUDO���7KH�SXEOLF�ODQGV�ZRXOG
EH�PDQDJHG�XQGHU�WKH�$TXDWLF
&RQVHUYDWLRQ�6WUDWHJ\�RI�WKH�1RUWKZHVW
)RUHVW�3ODQ���$GGLWLRQDOO\��&')�KDV
DGRSWHG�D�SROLF\�RI�QR�QHW�GLVFKDUJH�RI
VHGLPHQW�ZLWKLQ�WKH�0DWWROH��ZKLFK�ZRXOG
OLNHO\�NHHS�VHGLPHQW�IOX[�DW�RU�EHORZ
FXUUHQW�OHYHOV���,Q�DGGLWLRQ��70'/V�IRU
VHGLPHQW�ZRXOG�EH�LPSOHPHQWHG�E\�WKH
\HDU�������VHH�6HFWLRQ����������&XPXODWLYH
(IIHFWV����7KH�PHDVXUHV�FRQWDLQHG�ZLWKLQ
WKH�$TXDWLF�&RQVHUYDWLRQ�6WUDWHJ\��DORQJ
ZLWK�WKRVH�LQ�WKH�SURSRVHG�+&3�DQG�)35V
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ZLWK�FRKR�FRQVLGHUDWLRQV��ZRXOG�FRPELQH�WR
FDXVH�D�JUDGXDO�GHFUHDVH�LQ�FRDUVH�VHGLPHQW
LQIOX[��ZKLFK�VKRXOG�KDYH�VRPH�VWDELOL]LQJ
HIIHFWV�RQ�FKDQQHO�PRUSKRORJ\�DQG�DVVLVW�LQ
WKH�LPSURYHPHQW�RI�WKH�DTXDWLF�V\VWHP�


